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.t  was  the  early  1940s.  The 
U.S.  military's  defensive  actions 
intensified  as  Japanese  bombers  circled 
our  Pacific  coast  and  hostile  subma- 
rines plowed  the  western  Atlantic. 

As  some  American  sailors  and 
pilots  became  literally  immersed  in 
ocean  warfare,  an  impenetrable  dread 
punctured  morale.  An  unseen  attacker 
lurked  in  the  depths,  poised  to  attack. 
In  the  imaginations  of  many  seamen, 
it  was  more  fearsome  than  a  German 
U-boat.  It  was  an  enemy  they  had  not 
been  trained  to  combat. 
It  was  the  shark. 

It  took  only  a  few  reports  of  shark 
attacks  on  downed  pilots  and  ship- 
wrecked seamen  to  disperse  a  nauseat- 
ing wave  of  fear.  The  U.S.  Navy 
quickly  realized  that  something  had 
to  be  developed  to  protect  its  men,  if 
not  from  these  creatures  of  the  deep, 
then  from  the  panic  they  instilled. 

Though  very  little  was  known 
about  shark  behavior,  a  team  of 
scientists  hastily  concocted  a  potion 
to  fill  the  bill.  The  Navy  issued  "Shark 
Chaser,"  a  mixture  of  black  dye  and 
the  chemical  copper  acetate,  to  all 
personnel.  When  a  survivor  released  it 
into  surrounding  waters,  the  chemical 
was  thought  to  repel  sharks  and  the 
dye  to  obscure  the  would-be  victim. 

During  the  1950s,  with  the 
scientific  luxury  of  time  and  closer 
evaluation,  the  failings  of  Shark  Chaser 
as  a  repellent  surfaced.  Unwittingly, 
servicemen  had  been  given  a  placebo. 
At  best,  it  was  a  psychological  weapon 
that  empowered  them  to  fend  off  what 
might  have  become  a  debilitating  fear. 
But  given  the  relatively  few  docu- 
mented cases  of  shark  attacks  during 
the  war,  relief  of  anxiety  likely  was 
Shark  Chaser's  greatest  asset. 

From  the  kinds  of  questions  post- 
war researchers  were  asking,  it  was 
clear  that  we  lacked  a  fundamental 


Sand  tiger  shark 

ingredient  for  any  effective  shark 
repellent:  knowledge.  How  much  of 
a  danger  did  sharks  really  pose  to 
humans  in  the  water?  How  many 
species  existed?  How  were  they 
identified?  Which  ones  were  known 
to  attack  people? 

Forty  years  later,  no  one  has 
developed  a  surefire  shark  repellent. 
But  we  know  a  lot  more  about  sharks. 
It  just  may  be  that  a  thoughtful 


understanding  of  these  creatures  is 
the  best  line  of  defense.  And  ultimately, 
it  may  be  proven  that  they  need  protec- 
tion more  than  we  do. 

Like  many  divers  and  snorkelers, 
underwater  cinematographer  Bill  Lovin 
has  discovered  a  tried-and-true  shark 
repellent:  his  presence. 

"Contrary  to  what  many  people 
think,  sharks  are  really  skittish,"  says 
Lovin.  This  is  why  he  must  often  "bait" 


4      JANUARY/FEBRUARY  1996 


sharks  with  chunks  of  dead  fish  or 
bags  of  blood  to  get  a  close  shot. 
To  capture  images  of  sharks  beyond 
their  silhouettes,  close  proximity  and 
a  flash  or  strobe  are  necessary.  The 
ideal  distance  is  between  3  and  8  feet. 
Low  light  and  suspended  particles  in 
seawater  make  long-range  camera 
work  impractical. 

And  long-range  is  where  most 
sharks  want  to  be  when  a  human's  in 


sight.  Lovin  had  been  scuba  diving 
for  nearly  10  years  before  he  even 
glimpsed  a  shark  underwater. 

Of  some  350  species  of  shark, 
fewer  than  50  are  considered  danger- 
ous to  humans.  Even  those  species 
don't  roam  the  ocean  in  search  of 
humans  to  devour.  Yet  accidents 
do  happen.  A  large  percentage  of 
unprovoked  shark  attacks  on  humans 
is  thought  to  be  unintentional.  Though 


capable  of  powerful  bursts  of  speed, 
most  sharks  are  slow  swimmers.  To 
that  end,  these  carnivores  prefer  prey 
that  is  easy  to  catch  and  offers  little 
resistance.  Like  any  apex  predator, 
sharks  usually  select  a  meal  that  is 
slow,  weak,  injured  or  sick. 

"To  a  shark,  a  diver  is  a  big  ani- 
mal," says  Lovin.  "Sharks  are  really 
weenies." 

With  his  fins,  mask,  air  tank  and 
camera,  Lovin  says  sharks  must  fancy 
him  a  formidable  opponent.  He  has  no 
teeth  marks  to  show  for  30  years  of 
experience  below  the  surface.  The  few 
times  a  shark  has  lunged  in  his  direction, 
a  blow  to  the  nose  with  his  watermelon- 
sized  camera  was  enough  to  dissuade  it. 
Lovin' s  only  other  "weapon"  is  a  shark 
billy,  a  club  used  to  push  them  away. 

But  experience,  common  sense  and 
knowledge  of  how  to  read  sharks  are 
other  tools  that  carry  a  lot  of  weight. 
Lovin  says. 

"As  a  photographer,  you  know 
when  you  shouldn't  be  there  anymore," 
says  Lovin.  "Sharks  have  an  attack 
posture.  They  arch  their  backs,  arch  their 
tails  and  their  (pectoral)  fins  drop  down. 
At  that  time,  it's  best  to  take  cover." 

Retreat  from  the  animal's  territory 
is  often  enough  to  thwart  an  attack, 
he  says. 

Ironically,  although  increasing 
televised  footage  gives  us  a  widening 
window  on  the  shark's  world,  what 
we  see  is  an  often  misleading  view. 

The  baiting  of  sharks  for  photogra- 
phy creates  a  prime  example,  says 
Lovin.  Often,  baited  sharks  are  agitated 
and  overstimulated,  and  their  frenetic 
feeding  and  movement  is  not  representa- 
tive of  their  typical  behavior.  Underwa- 
ter photographers  usually  shoot  great 
white  sharks  from  the  confines  of  a 
protective  steel  cage.  A  steady  stream 
of  animal  blood  —  not  a  lust  for  human 
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flesh  —  keeps  the  sharks  circling  and 
in  camera  range.  A  fair  interpretation 
requires  an  acknowledgment  of  context, 
Lovin  says. 

"I  do  not  think  we  should  portray 
sharks  like  circus  animals,"  he  says. 

Though  natural  feeding  frenzies 
certainly  occur  among  wild  fish  of  all 
ilks,  sharks  can  mind  their  manners 
when  the  occasion  demands.  The  proof 
came  in  a  recent  candid  video  of  great 
white  sharks  feeding  on  a  seal  27  miles 
off  the  coast  of  San  Francisco,  as 
reported  in  a  1995  article  in  BBC 
Wildlife.  The  unstaged  scene  was 
captured  on  film  by  a  pole-mounted 
camera  dipped  below  the  surface. 

"...  The  hidden  world  below  the 
bloody  slicks  and  wheeling  gulls  was 


full  of  silent  activity,"  writes  Ian 
Fergusson.  "Congregating  far  below 
the  surface  melee,  four,  five  or  more 
adult  white  sharks  circled,  awaiting 
any  opportunity  to  collect  scraps." 

Filmmaker  Paul  Atkins  says  in 
the  article:  "The  actual  feeding 
process  was  so  controlled,  almost 
gentle.  There  was  no  feeding  frenzy, 
just  very  slow,  deliberate  motion  and 
responses  to  other  sharks." 

This  is  certainly  not  the  image 
that  the  great  white  —  the  model  for 
the  blockbuster  "Jaws"  —  conjures 
up  for  most  people.  But  that  tale  of 
a  killer  shark  with  a  vendetta  was 
unadulterated  fiction.  After  all,  few 
moviegoers  would  pay  to  watch  the 
ocean's  top  predators  behaving  like 


they're  sharing  tea  and  biscuits  with 
the  queen. 

Lovin  admits  that  he  didn't  see 
the  1975  thriller  until  a  decade  after 
its  release.  "I  can  see  why  people, 
having  seen  that  film,  stayed  out  of 
the  water,"  he  says.  Now,  with  the 
memory  of  "Jaws"  and  much  of  the 
hysteria  it  spawned  put  squarely  to 
rest,  a  lot  of  divers  are  disappointed 
if  they  don 't  see  sharks.  Trips  to 
Australia  to  photograph  great  whites 
command  up  to  $10,000,  not  including 
air  travel,  Lovin  says. 

"All  over  the  world  there  are 
places  where  sharks  can  be  fed  to  a 
certain  degree  just  so  divers  can  see 
them,"  he  says.  "Sharks  are  a  real 
tourist  attraction  now." 
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A  visible  population  of  sand  tiger 
sharks  frequents  the  wreckage  of  the 
USS  Tarpon,  which  rests  137  feet  below 
the  surface  of  the  Atlantic,  26  miles 
southeast  of  Cape  Hatteras.  The  sharks, 
which  apparently  have  become  accus- 
tomed to  the  increasing  amount  of 
human  activity  at  the  site,  attract  many 
expert  divers,  scientists  and  biologists. 
Here  people  can  watch  sand  tigers 
cruise  the  derelict  submarine  for 
sluggish  schools  of  Atlantic  spadefish, 
an  easy  meal. 

The  Tarpon  wreck  is  illuminated 
in  a  program  Lovin  filmed  for  the  1991 


N.C.  Public  Television  series  "Return 
to  the  Sea."  "Secrets  of  the  Shark"  also 
featured  footage  Lovin  shot  at  Cocos 
Island,  off  the  Pacific  Coast  of  Costa 
Rica.  The  program  includes  awesome 
scenes  of  reef  whitetips,  swirling 
schools  of  giant  hammerheads  and  a 
graceful  and  harmless  shark  relative, 
the  enormous  manta  ray. 

"Secrets  of  the  Shark"  and  many 
other  recent  nature  programs  are 
making  a  difference  in  the  way  many 
humans  perceive  sharks.  And  sharks 
have  a  considerable  prejudice  to 
overcome:  Sharks  are  mindless  killing 


machines.  Sharks  are  all  the  same. 
Sharks  are  dumber  than  goldfish. 

"I  do  believe  the  wheel  of  igno- 
rance has  slowly  turned,"  says  Samuel 
Gruber,  a  shark  biologist  at  the  Univer- 
sity of  Miami.  Gruber  has  been  studying 
shark  behavior,  particularly  lemon 
sharks,  for  more  than  30  years,  not  to 
mention  diving,  photographing  and 
training  them  too. 

"It  so  happens  that  sharks  are  pretty 
smart  animals,"  he  says.  "Sharks  can 
learn  a  simple,  conditioned  reflex  faster 
than  a  rabbit  or  a  cat  using  the  same 

Continued 
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Sharks  were  once  thought 
of  as  dull,  shortsighted  crea- 
tures that  lurked  the  depths, 
eating  anything  they  happened 
to  stumble  upon.  We  now 
know  that  this  highly  evolved 
animal  has  acute  senses  that 
have  enabled  it  to  hunt  suc- 
cessfully and  survive  for  at 
least  350  million  years. 

With  more  than  half  the 
shark's  brain  dedicated  to 
smell,  its  most  discriminating 
sense  may  be  olfactory.  Some 
sharks  can  detect  one  part  of 
blood  in  1 00  million  parts  of 
water,  which  may  explain  why 
they  are  so  sensitive  to  chum 
and  bleeding  animals.  Sharks 
smell  with  their  nostrils,  but 
don't  breathe  through  them. 
Instead  they  breathe  by  passing 
water  over  their  gills,  which  lie 
just  behind  the  head. 

Sharks  also  have  fine-tuned 
senses  of  touch  and  hearing, 


which  are  intimately  linked;  they 
both  involve  sensitivity  to  pressure 
waves.  Tiny  hairlike  receptors 
extend  throughout  the  shark's 
lateral  line,  which  runs  from  the 
tail  down  the  shark's  side  and  to 
the  head,  including  its  ears.  With 
this  sophisticated  system,  sharks 
can  feel  and  hear  surrounding 
vibrations,  including  the  splashing 
of  a  wounded  fish.  On  the  under- 
side of  the  head  or  snout  are 
modified  receptors,  fluid-filled 
pores  called  ampullae  of  Lorenzini. 
These  electroreceptors  enable 
sharks  to  detect  the  minute  electric 
fields  that  are  given  off  by  all  living 
beings.  With  this  keen  sense, 
sharks  can  locate  prey  buried 
beneath  sand  on  the  seafloor  or 
estuary  bottom. 

The  ampullae  of  Lorenzini 
may  also  explain  the  shark's 
"compass"  ability.  So  sharp  are 
its  senses  that  a  shark  can  detect 
the  magnetic  fields  emanating 


from  the  earth's  core.  This 
tool  may  help  them  find  their 
way  and  return  to  breeding 
and  pupping  grounds. 

As  for  taste,  sharks  know 
what  they  like.  They  have  taste 
preferences,  which  they  can 
sense  with  a  profusion  of  taste 
buds  lining  the  mouth  and 
throat.  Some  species,  such 
as  nurse  sharks,  have  barbels 
protruding  from  their  lips, 
similar  to  those  on  a  catfish. 
These  barbels  are  also  lined 
with  tastebuds. 

And  when  all  else  fails, 
sharks  have  their  sight.  Sharks 
have  relatively  good  vision,  and 
their  eyes  are  very  sensitive  to 
light.  One  feature  of  their  sight 
is  similar  to  that  found  in  cats: 
Reflecting  plates  in  back  of  the 
eye  function  like  a  mirror, 
allowing  sharks  to  enhance 
light  to  improve  their  vision  at 
night  and  at  great  depths.  □ 
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Timid  shark  swims  away  from  underwater  photographer 


stimuli  and  response.  And  they  can 
remember  that  response  a  year  later. 

"I  do  one  or  two  dives  a  month 
where  I  feed  them,  and  when  I  go 
down,  the  sharks  are  there  with  their 
mouths  open,"  he  says.  "I  know  they 
know  my  boat  and  my  anchor." 

Gruber  is  among  a  legion  of 
biologists  and  conservationists  who 
wants  the  public  to  appreciate  and 
respect  sharks  and  to  dispel  irrational 
fears.  But  this  reinvention  of  the 
shark's  reputation  may  have  an 
unwanted  byproduct.  Gruber  calls 
it  "the  Bambi  complex."  It's  a  trend 
worth  discouraging:  divers  and  tourists 
swimming  with  sharks,  sometimes  even 
hand-feeding  them  or  attempting  to  pet, 
wrangle  or  ride  them. 

"Why  would  anyone  want  to  pet 
an  animal  with  300  teeth  that  is  totally 
wild?"  he  says. 


Still,  Gruber  takes  his  students  out 
for  a  dive  as  a  reward  for  completing 
coursework.  He  even  has  a  picture  of 
his  daughter  trailing  the  tail  fin  of  a 
tiger  shark,  a  ferocious  animal  known 
to  attack  humans.  A  magician  or 
stuntman's  directive  might  be:  "Don't 
try  this  at  home."  Experienced  divers, 
biologists  and  photographers  call  it 
"controlled"  circumstances. 

The  particular  tiger  shark  Gruber 
describes  shares  an  unusual  character- 
istic with  other  tiger  sharks  that  has 
not  been  observed  in  other  species. 
Upon  being  captured  and  tired  on  a 
fishing  line,  these  animals  often 
become  despondent.  Applying 
pressure  or  weight  to  such  a  shark 
will  cause  it  to  lie  still  on  the  bottom. 

"This  is  an  extra  special  case," 
he  says.  "These  tiger  sharks,  while 
in  their  normal  condition,  are  very 


dangerous  animals.  But  when  you 
catch  them,  they  get  demoralized. 
They  give  up  all  their  spirit.  These 
are  nonbiological  terms  of  course, 
but  they  pretty  much  will  allow  you 
to  do  anything  because  they  basically 
just  want  to  swim  away." 

As  with  any  individuals,  however, 
there  are  exceptions.  Gruber  saw  a 
similarly  subdued  10-foot  tiger  shark 
suddenly  turn  and  bite  an  underwater 
camera  and  proceed  to  lunge  at 
spectators. 

"Fortunately,  they  are  slow," 
he  says. 

Morehead  City  fisherman  Dick 
Bruno  has  no  desire  to  gauge  the 
temperament  of  tiger  sharks.  Off 
Avon  on  a  hot  June  day  last  year, 
Bruno  and  his  crewmates  took  a 
break  while  fishing  for  sandbar  sharks 
to  take  a  dip. 
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"We  came  in  to  shallow  water, 
about  20  feet  of  water,  and  were  diving 
off  the  boat  in  late  afternoon,  about  100 
yards  off  the  beach,"  says  Bruno,  who's 
been  fishing  North  Carolina  waters, 
mostly  for  sandbar  sharks,  since  1989. 
Only  a  few  minutes  after  the  last 
swimmer  was  back  on  the  boat,  the 
group  witnessed  a  large  tiger  cruising 
at  the  surface. 

It  gave  Bruno  a  shiver  as  he 
remembered  his  previous  brush  with 
the  species  north  of  Cape  Hatteras. 

"We  had  a  sandbar  (shark)  on  the 
line  and  when  we  got  him  to  the 
surface,  a  huge  tiger  shark  came  up 
and  swallowed  the  sandbar,  which 
was  about  6  feet  long,  from  the  tail  all 
the  way  up  so  that  the  tiger  had  about 
4  1/2  feet  of  it  in  its  mouth,"  he  says. 
"It  (the  tiger  shark)  was  looking  at  us 
with  its  eye  rolled  up,  and  we  were 
yelling  at  this  tiger  shark,  hitting  it 
over  the  head  trying  to  make  it  let  go." 

Bruno  says  the  tiger  shark  contem- 
plated the  fishermen  for  about  a  minute, 
"then  it  closed  its  jaw  and  there  was 


nothing  but  a  head  left." 

Struggling  or  injured  fish  are 
highly  attractive  to  sharks.  Erratic 
movements,  particularly  at  the  surface, 
may  be  one  reason  sharks  attack 
shipwrecked  victims,  surfers  and 
some  swimmers.  Sharks  appear  to  be 
attracted  to  vibrations.  And  from  the 
bottom,  legs  dangling  off  a  surfboard  or 
below  a  life  preserver  —  backlit  by  the 
sun  —  may  remind  sharks  of  a  favored 
prey  animal  such  as  a  seal  or  sea  turtle. 

Because  of  sharks'  tendency  to 
mistake  identity,  Lovin  prefers  to  deal 
with  them  at  their  level  and  establish 
eye  contact.  Contrary  to  popular  belief, 
sharks  have  fairly  good  vision,  although 
it  pales  in  comparison  to  their  other 
keen  sensitivities  to  smell,  electromag- 
netic fields  and  sounds.  But  in  their 
territory  and  in  the  right  circumstances, 
a  shark  may  sample  human  flotsam. 

"If  I  was  in  a  plane  wreck  or  a 
shipwreck  and  floating  around  at  the 
surface,  I'd  be  very  nervous  about 
sharks,"  Lovin  says.  "As  long  as  I'm 
at  their  level,  I'm  fine.  But  if  I  was 


swimming  with  my  family  at  Emerald 
Isle  and  I  saw  fins  in  the  water,  I'd 
react  totally  different." 

Although  some  people  might  view 
Lovin's  intentional  contact  with  sharks 
incredulously,  there  are  more  common 
activities  that  he  finds  unthinkable. 

Moonlight  swims  in  the  surf,  for 
instance,  are  a  romantic  but  unwise 
notion,  says  Lovin.  Many  sharks  feed 
at  night  in  the  shallows,  and  it's  probably 
best  to  stay  out  of  their  dining  room. 
Knowing  a  little  about  the  region  you're 
in,  the  types  of  sharks  you  might  encoun- 
ter, where  and  how  they  feed  and  how 
to  identify  them  is  a  good  rule  to  follow 
if  you  spend  a  lot  of  time  in  the  water. 

For  most  of  us,  it's  what  we  don't 
know  and  can't  see  that  scares  us,  says 
Lundie  Spence,  North  Carolina  Sea 
Grant's  marine  education  specialist. 

"You  have  this  fear  of  something 
that's  primeval  just  beyond  that  curtain 
of  visibility;  it  comes  from  uncertainty," 
she  says.  "But  as  soon  as  you  see  a 
shark  and  logic  kicks  in,  then  you  are 
more  able  to  deal  with  it."  □ 


Sharks  Close  to  Home 


With  its  variety  of  habitats 
—  estuaries,  coastal  shallows, 
rocky  ocean  outcrops  and  open 
sea  —  North  Carolina  is  home 
to  some  40  shark  species. 

Sharks  range  in  size  from 
a  foot  to  more  than  40  feet. 
The  biggest  is  the  whale  shark. 
The  largest  known  living  fish, 
this  species  can  exceed  the 
length  of  a  school  bus.  Harm- 
less except  for  its  sheer  size, 


this  shark  filter-feeds  on  plankton 
and  small  fishes. 

Small  by  comparison,  other 
large  sharks  —  those  exceeding  1 0 
feet  —  are  also  found  in  Tar  Heel 
waters.  The  great  white,  tiger, 
dusky,  mako  and  thresher  swim 
offshore,  and  hammerheads  and 
sand  tigers  frequent  reefs  and 
wrecks.  Bull  sharks,  the  only  species 
known  to  venture  into  fresh  water, 
are  found  in  estuaries  and  even 
some  coastal  rivers  during  spring 


and  fall.  One  was  caught  in  the 
Neuse  River  near  New  Bern. 

Our  most  abundant  sharks 
are  relatively  small  —  3  to  8 
feet  —  and  include  the  nurse, 
Atlantic  sharpnose,  spiny  and 
smooth  dogfish,  sandbar  and 
blacktip  sharks.  Dogfish 
sharks,  which  have  knobby 
bars  in  their  jaws  instead  of 
teeth,  are  common  surf  fishing 
castoffs.  □ 
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By  Lunelle  Spence 


lark  fishing  for  profit  has  a  long 
history  in  North  Carolina.  It  dates  back 
to  1919,  when  a  New  Jersey-based 
company  started  a  sharkhide  tanning 
factory  on  Bogue  Sound.  Near  what  is 
now  Carteret  Community  College  in 
Morehead  City,  the  Ocean  Leather  Co. 
featured  roofed  docks  and  platforms  for 
skinning  and  dissecting.  Later,  another 
commercial  industry  joined  the  site, 
extracting  natural  vitamin  A  from  shark 
livers.  All  the  shark  parts  were  used; 
they  were  rendered,  cooked  and 
transformed  into  shark  meal  and 
fertilizer  the  same  as  menhaden 
products  are  today.  When  synthetic 
vitamin  A  became  available,  shark 
livers  were  no  longer  needed. 

In  1983,  more  than  a  half-century 
later,  North  Carolina  fishermen  found  a 
market  for  shark  meat.  The  National 
Marine  Fisheries  Service  (NMFS)  and 
Sea  Grant  began  promoting  shark  meat 
for  restaurants  and  home  menus.  Sharks 
were  considered  an  underutilized 
species.  With  prices  rising,  fishermen 
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saw  an  opportunity  to  market  a  new 
catch.  Lloyd  Davidson  of  Morehead 
City  was  one  of  the  first  fishermen  to 
long-line  for  sharks  in  coastal  and 
deep-sea  waters.  The  stocks  seemed 
plentiful  and  the  future  bright  for  this 
emerging  fishery. 

But  no  one  predicted  the  number 
of  fishermen  and  boats  that  would  flock 
to  this  new  fishery.  It  quickly  became 
apparent  that  shark  populations  were 
vulnerable  to  overfishing  due  to  their 
biology.  Sharks  were  being  caught 
faster  than  they  could  reproduce. 
These  animals  have  few  pups  and  a 
long  gestation  period.  Depending  on 
the  species,  it  can  take  10  to  20  years 
for  females  to  reach  sexual  maturity. 
Soon,  many  fishermen  noticed  the 
most  obvious  sign  of  overharvesting  — 
shark  catch  declined  even  with  in- 
creased fishing  effort.  This  was 
most  evident  in  the  Gulf  of  Mexico. 

In  the  late  1980s,  Taiwanese 
demand  for  shark  fin  soup  raised  the 
stakes  for  shark  fishing.  Fishermen 
remove  the  preferred  fins:  the  two 
pectoral  fins,  the  front  dorsal  fin  and 
the  lower  lobe  of  the  tail  fin.  The  fins 
are  dried  and  shipped  overseas  for 
further  processing.  Fin  preparation  is 
a  labor-intensive  process  that  removes 
the  skin  and  flesh  from  the  fins,  leaving 
strands  of  cartilage  called  "noodles." 
Larger  fins  require  less  labor,  and  the 
resulting  "noodles"  are  preferred  by 
Chinese  chefs  and  diners. 

In  1990,  when  out-of-state  vessels 
concentrated  effort  in  North  Carolina's 
offshore  waters,  local  watermen 
requested  a  management  strategy  that 
would  limit  shark  harvest  to  preserve 
the  fishery.  Most  sharks  are  caught  in 
federally  controlled  waters  beyond  the 
three-mile  state  jurisdiction.  In  1984, 
NMFS  developed  a  management  plan 
that  was  finally  enacted  in  April  1993. 
But  the  management  plan  is  still  being 
discussed  and  refined  because  of 
problems  allocating  shark  resources 
among  multiple  users.  The  plan  is  also 
in  flux  because  some  scientists  believe 
that  sharks  may  be  near  depletion  or 


D.  Taylo, 


Fishermen  assess  a  great  white. 

economic  extinction. 

Shark  fins,  particularly  the  large 
ones,  are  20  times  more  valuable  than 
the  meat.  Stories  are  told  of  fishermen 
keeping  the  fins  but  discarding  the 
bodies.  Others  describe  the  practice  of 
slicing  off  fins  and  tossing  the  helpless 
live  fish  back  into  the  sea.  However, 
the  practice  is  rare.  Sharks  are  just 
not  numerous  enough  to  justify  a  "fin 
only"  trip  since  the  ratio  of  fin  to 
body  weight  is  only  about  5  percent. 
Besides  being  illegal,  simple  econom- 
ics should  discourage  this  practice. 
To  reduce  the  exploitation  of  sharks 
for  their  valuable  fins,  NMFS  has 
limited  the  number  of  fins  allowed  on 
a  fishing  vessel  to  5  percent  of  the  total 
shark  carcass  weight  on  board  a  vessel. 

Fishery  management  plans  depend 
on  mathematical  models  of  reported 
catch  to  make  predictions  of  approxi- 
mate harvest.  Models  based  on  partial 
data  result  in  weak  predictions. 
Numbers  are  skewed  when  sharks 
taken  through  bycatch,  incidental 
catch  and  unreported  catch  are 
missing  from  the  equation. 

The  operative  principle  is  based 
on  regulating  total  catch.  The  total 
allowable  shark  harvest  is  set  at  5.8 


million  pounds  of  carcass  weight  per 
year.  This  amount  is  divided  into  two 
seasons  —  one  opens  Jan.  1  and  the 
other,  July  1 .  Each  season  closes  when 
its  quota,  or  half  the  harvest  portion,  is 
reached.  Therefore,  the  termination  date 
of  the  season  varies.  NMFS  management 
plans  try  to  regulate  the  fishery  and 
gather  more  data.  Regulations  require 
shark  fishermen  working  in  federal 
waters  to  have  a  permit  and  to  sell  only 
to  permitted  dealers.  Fishermen  must 
also  adhere  to  prescribed  seasons  and 
catch  limits.  These  regulations  apply 
from  Maine  to  the  Gulf  of  Mexico  and 
portions  of  the  Carribbean. 

The  number  of  sharks  taken  by 
recreational  anglers  is  limited  to  four 
per  vessel  for  large  coastal  and  pelagic 
sharks  daily.  Five  small  coastal  sharks 
can  be  caught  per  person  per  day. 
The  large  coastal  species  include 
sandbar,  blacktip,  dusky  and  tiger 
sharks.  Pelagic  species  include  mako 
and  thresher  sharks.  And  the  small 
coastal  species  include  Atlantic 
sharpnose  and  blacknose. 

The  N.C.  Division  of  Marine 
Fisheries  has  declined  to  follow  the 
federal  plans  within  state  waters. 
October  is  the  prime  season  for  sharks 
here,  coinciding  with  increased 
migration  in  this  area.  The  federal 
season  is  typically  closed  by  then. 
However,  the  N.C.  Division  of  Marine 
Fisheries  director  may,  by  proclamation, 
impose  restrictions  in  the  shark  fishery. 
At  present,  the  state  limits  the  percentage 
of  fins  on  a  vessel  to  7  percent  of  total 
carcass  weight.  Dried  fins  are  also 
prohibited  on  board.  Nonfederally 
permitted  fishermen  are  allowed  to 
fish  for  sharks  in  state  waters  regardless 
of  the  federal  seasons,  but  they  can  sell 
their  catch  only  to  dealers  who  are  not 
federally  permitted. 

The  success  of  federal  management 
plans  is  still  under  evaluation.  The  quota 
may  need  adjustment.  The  season  dura- 
tion may  need  regional  accommodation. 
Also,  more  information  is  needed  to 
understand  variations  on  shark  recruit- 
ment, including  reproductive  success.  □ 
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L.  ast  summer 
my  brother  and 
I  paddled  down 
the  Waccamaw 
River,  follow- 
ing the  path  of 
a  daring  19th- 
century 
naturalist 
named 
Nathaniel 
Bishop.  In 


1874 


and  1875, 
Bishop  made  an 
extraordinary 
voyage  along 
the  Atlantic 
coast.  He 
traveled  nine 
months  and 
2,500  miles 
from  Quebec  to 
the  Gulf  of 

Mexico  in  a  56-pound  canoe  built  of 
varnished  paper. 

Bishop  chronicled  his  remarkable 
journey  in  a  long-forgotten  book  called 
"Voyage  of  the  Paper  Canoe."  This 
important  travel  log  features  the  most 
intimate,  down-to-earth  portrait  of 
post-war  coastal  North  Carolina. 
During  his  passage,  Bishop  discovered 
a  remote  world  of  fish  camps  and 
seafaring  villages  never  seen  by 
wayfarers  confined  to  roads  and 
shipping  channels. 

Passing  along  the  Outer  Banks, 
Onslow  Bay  and  the  Waccamaw 
River,  Bishop  experienced  the  best 
Southern  hospitality  1 9th-century 
North  Carolinians  had  to  offer.  He 
hauled  fish  nets  with  local  families, 
shared  the  lodgings  of  secluded 
mariners  and  took  part  in  three 
weddings  and  other  community 
"jollifications." 


A  HISTORIAN'S  COAST 

Voyage  of  the 

Paper  Canoe 


By  David  Cecelski 

My  brother  and  I  set  off  along  a 
part  of  our  coast  described  in  "Voyage 
of  the  Paper  Canoe,"  hoping  to 
rediscover  this  lost  classic  and  to  see 
how  much  the  coast  had  changed  since 
Bishop's  day. 

By  the  sweltering  morning  when 
Richard  and  I  began  our  voyage,  I  had 
learned  a  few  things  about  Bishop's 
life.  Born  in  Dedham,  Mass.,  in  1838, 
he  had  always  been  a  restless  spirit. 
By  the  age  of  15,  the  young  explorer 
had  already  hiked  solo  from  Boston  to 
New  Hampshire's  White  Mountains, 


a  21 -day  trek. 

Two  years 
later,  in  1855, 
Bishop  ship- 
ped out  of 
Boston  as  a 
sailor,  eager  to 
make  a  name 
for  himself  at 
sea.  But  he 
deserted  ship 
in  Buenos 
Aires  to  hike 
1,000  miles 
across  South 
America,  a 
journey  he 
later  described 
in  a  book 
called  "The 
Pampas  and 
Andes." 
Bishop 

began  his  voyage  to  our  coast  in 
Quebec,  Canada,  on  July  4,  1874.  By 
the  time  he  reached  North  Carolina  on 
Dec.  8,  he  had  already  overcome 
several  calamities,  including  a 
terrifying  capsize  on  Delaware  Bay. 
And  he  had  suffered  much  skepticism 
about  his  "paper"  canoe.  This 
featherlight,  16-foot  craft,  the  Santa 
Theresa,  was  made  of  moistened 
paper  overlaid  on  a  wooden  frame, 
then  waterproofed  and  varnished. 
Inspired  by  the  kayaks  of  Inuit 
Eskimos,  the  design  was  briefly 
popular  for  New  England  racing  sculls 
and  other  small  recreational  craft. 

Bishop  entered  our  state  on  North 
Landing  River  and  paddled  south  into 
Currituck  Sound.  The  Santa  Theresa 
glided  over  dead  remnants  of  vast 
oyster  beds  destroyed  a  generation 
earlier  when  a  hurricane  closed 
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Currituck  Inlet 
and  cut  off  the 
sound's  source 
of  salt  water. 
Every  few 
minutes,  he 
heard  "the  deep 
booming  of 
guns"  as 
hunters  shot 
great  flocks  of 
ducks,  geese 
and  swans. 

After  a 
night  at 

Currituck,  Bishop  paddled  south  to 
Nags  Head.  He  dismissed  the  village, 
with  its  tiny  fishermen's  huts  and  a 
boarded-up  hotel,  as  "a  forlorn  place." 
The  next  day,  he  dragged  the  Santa 
Theresa  across  the  shoals  by  Bodie 
Island.  Chilled  and  exhausted,  he  found 
asylum  that  night  at  the  two-year-old 
Bodie  Island  Lighthouse.  The  keeper, 
William  Hatzel,  sat  his  guest  before  a 
roaring  fireplace  and  regaled  him  with 
warm  food  and  good  stories  while  they 
listened  to  the  soft  cackle  of  the  snow 
geese  outside. 

Now  wary  of  Outer  Banks  shoals, 
Bishop  passed  north  Chicamacomico  — 
at  present-day  Rodanthe  —  spying 
only  the  remote  village's  windmill 
and  "a  high,  bald  sand-beach"  that  was 
gradually  smothering  a  maritime  forest. 
He  stayed  that  night  with  Abraham 
Hooper's  family  at  a  landmark  then 
known  as  Kitty  Midget's  Hammock. 
The  old  fisherman  put  his  guest  before 
a  great  hearth  where  the  timbers  of  a 
wrecked  ship  warmed  the  cottage.  The 
next  day  Bishop  joined  the  Hoopers 
hauling  nets  for  bluefish. 

At  sea  again.  Bishop  accepted  a 
tow  from  a  "cooner"  commanded  by  a 
Hatteras  lad  named  Lorenzo  Burnett. 


JHE    ykBORIGlNAL     JYPE  (jCAYAK.) 


Jhe  ^Improved  Jype  (^VIaria  Jheresa  Panoe). 


An  old-fashioned  craft  by  1 870s 
standards,  a  cooner  was  a  long  cypress 
dugout  commonly  rigged  with  a 
mainsail  and  jib.  Although  outdated, 
cooners  had  certain  advantages 
compared  to  plank-built  boats.  Easily 
constructed,  these  seamless  boats  stood 
up  well  to  the  unavoidable  collisions 
with  the  shoals  of  Pamlico  Sound. 

Arriving  at  Cape  Hatteras,  Bishop 
found  "a  low  range  of  hills ...  heavily 
wooded  with  live-oaks,  yellow  pines, 
yaupons,  cedars  and  bayonet-plants." 
He  observed  that  "the  fishermen  and 
wreckers  live  in  rudely  constructed 
houses,  sheltered  by  this  thicket." 

At  Hatteras,  Bishop  strolled 
beaches  that  were  crowded  with  "the 
gravestones  of  departed  ships."  Then, 
on  Ocracoke,  he  found  sanctuary  in 
a  shad  fisherman's  abandoned  hut. 
(The  shad  fishery,  the  state's  most 
profitable,  opened  in  spring.)  He  had 
already  learned  enough  from  Carolina 
fishermen  to  know  how  to  make 
himself  at  home.  Bishop  repaired  the 
hut  with  sedges  and  dug  a  freshwater 
well  in  the  sand  with  a  clam  shell.  He 
slept  tranquilly  amid  wild  ponies  and 
wandering  sheep. 

Bishop  soon  paddled  into  Ocra- 


coke village. 
The  local 
women,  he 
wrote,  "can 
pull  a  pretty 
good  stroke 
and  frequently 
assist  their 
husbands  with 
the  fisheries." 
The  Ocracokers' 
impression 
of  Bishop's 
seafaring  was 
more  dubious. 
Eyeing  his  paper  canoe,  one  older 
women  remarked:  "I  reckon  I  wouldn't 
risk  my  life  acrossing  a  creek  in  her." 
A  worried  oysterman  even  offered  to 
ferry  Bishop  and  his  boat  across 
Ocracoke  Inlet. 

Navigating  the  inlet  safely,  the 
Santa  Theresa  cruised  by  Portsmouth 
Island.  The  local  cemetery  had  been 
rift  by  storms,  and  the  old  seaport's 
fatal  decline  had  begun.  Bishop  next 
side-stepped  the  shoals  at  Whalebone 
Inlet  and  passed  into  Core  Sound. 
Paddling  16  uninhabited  miles  along 
Core  Banks,  he  reached  the  solitary 
cottage  of  a  schooner  captain  named 
James  Mason.  Mason's  family  gave 
him  lodging  and  a  hearty  supper  and 
treated  him  "like  old  friends." 

Steering  across  Core  Sound  the 
next  day,  Bishop  arrived  at  an 
oysterman' s  village  called  Hunting 
Quarters,  known  today  as  Atlantic. 
"The  houses  were  very  small,"  he 
wrote,  "but  the  hearts  of  the  poor  folks 
were  very  large."  The  villagers  lifted 
his  canoe  ashore  and  gave  him  a  bed. 
Having  just  returned  home  for  Christ- 
mas, the  local  sailors  invited  him  to 
three  weddings  that  evening.  Fearful  of 
intruding,  Bishop  was  reluctant  to  join 
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the  festivities.  But  his 
host,  a  storekeeper  named 
William  Stewart,  reassur- 
ed him. 

"Invitation!"  the 
storekeeper  exclaimed. 
"Why,  no  one  ever  gives 
out  invitations  in  Hunting 
Quarters.  When  there  is  to 
be  a  'jollification'  of  any 
sort,  everybody  goes  to  the 
house  without  being  asked. 
You  see,  we  are  all  great 
neighbors  here.  Up  at 
Newbern  and  at  Beaufort, 
and  other  great  cities, 
people  have  their  ways, 
but  here  all  are  friends." 

After  a  night  of 
dancing  and  revelry. 
Bishop  paddled  on  to 
Harkers  Island  and 

Morehead  City.  Bishop  spent  Christmas 
in  New  Bern,  then  continued  south 
along  Onslow  Bay. 

"The  watercourses  now  became 
more  intricate,  growing  narrower  as  I 
rowed  southward,"  he  wrote.  "The  open 
waters  of  the  sound  were  left  behind, 
and  I  entered  a  labyrinth  of  creeks  and 
small  sheets  of  water,  which  form  a 
network  in  the  marshes  between  the 
sandy  beach-islands  and  the  mainland 
all  the  way  to  Cape  Fear  River." 

Far  more  than  on  the  Outer  Banks, 
Bishop  observed  along  the  southerly 
barrier  islands  the  poverty  and  ruin 
inherited  from  the  Civil  War.  He  stayed 
at  mullet  camps,  oystermen's  cottages 
and  a  peanut  farmer's  manor  house, 
but  he  never  found  himself  the  butt  of 
ill  will.  Near  Rich  Inlet,  a  Confederate 
veteran  named  Mosely  greeted  him, 
saying,  "The  war  is  over ...  and  any 
northern  gentleman  is  welcome  to 
what  we  have  left." 


Beyond  Myrtle  Sound,  the  seacoast 
no  longer  offered  protection  to  a  small 
craft  like  the  Santa  Theresa.  Rather 
than  risk  the  Atlantic,  Bishop  traveled 
by  cart  and  railroad  40  miles  west  to 
Lake  Waccamaw,  the  source  of  the 
Waccamaw  River.  He  would  end  his 
journey  through  North  Carolina  by 
descending  that  "long  and  crooked 
river  with  its  dark  cypress  waters" 
toward  South  Carolina's  seacoast. 

The  Waccamaw  in  flood  season 
nearly  overwhelmed  the  Santa  Theresa. 

"Down  the  tortuous,  black,  rolling 
current  went  the  paper  canoe,"  Bishop 
wrote,  "with  a  giant  forest  covering 
the  great  swamp  and  screening  me 
from  the  light  of  day. ...  Festoons  of 
gray  Spanish  moss  hung  from  the  weird 
limbs  of  monster  trees,  giving  a  funeral 
aspect  to  the  gloomy  forest,  while  the 
owls  hooted  as  though  it  were  night." 

An  exhausted  Bishop  reached  the 
river's  first  dwelling  20  miles  down- 


stream at  Old  Dock,  then 
continued  the  next  morning 
"into  a  landless  region  of 
sky,  trees  and  water."  Ten 
miles  later,  he  came  to 
several  small  farms  as  the 
swampy  riverbottom  gave 
way  to  an  upland  pine  forest. 
He  spent  the  night  at  Pireway 
Ferry,  then  crossed  the  state 
line  into  South  Carolina.  He 
reached  the  Gulf  of  Mexico 
on  March  26,  1875. 

Reading  a  copy  of 
"Voyage  of  the  Paper 
Canoe"  that  I  found  in  the 
North  Carolina  Collection, 
the  University  of  North 
Carolina's  magnificent 
repository  of  our  state's 
literary  heritage,  I  was  hard- 
pressed  to  recognize  today's 
Outer  Banks.  The  great  oyster  bays  have 
vanished.  Most  of  the  maritime  forests 
have  been  cleared.  Condominiums  and 
hotels  now  overshadow  fish  camps. 

But  when  my  brother  and  I  joined 
Bishop's  path  at  the  Waccamaw,  we 
found  one  of  America's  last  great 
swamp  forests.  Little  seemed  different 
from  Bishop's  1874  description.  The 
shade  of  cypress  and  water  oak  darkened 
the  river.  Gun-metal  gray  cottonmouths 
glided  past  our  boat  and  owls  criss- 
crossed above  us.  We  paddled  beneath 
a  flock  of  ibis  roosting  in  the  treetops, 
and  we  gawked  at  an  alligator  gnawing 
leisurely  on  a  deer  carcass.  We  never 
saw  another  soul. 

Emerging  from  the  swamp  at 
Crusoe  Island,  I  counted  my  blessings 
that  there  are  coastal  wild  places  like 
the  Waccamaw  still  worth  fighting 
to  preserve  —  and  for  the  spirit  of 
adventure  that  is  renewed  in  the 
wilderness.  □ 
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Those  who  work  and  play  out- 
doors in  cold  weather  should  be  aware 
of  a  silent  killer  —  hypothermia. 

Anyone  unprepared  for  cold 
weather  or  cold  water  could  be  a 
potential  victim.  Hypothermia  lowers 
the  temperature  of  the  body's  core, 
especially  the  heart,  lungs  and  brain.  It 
places  the  body  in  a  state  of  shock, 
depresses  normal  functions  and,  if  left 
unchecked,  can  cause  death. 


Freezing  temperatures  are  not 
required  to  produce  hypothermia. 
Although  it  is  certainly  a  greater 
danger  in  colder,  northern  areas, 
hypothermia  still  poses  a  danger  in 
temperate  North  Carolina.  Any  time 
your  body's  heat  loss  exceeds  heat 
production,  this  cold  killer  can  strike. 

Types  of  Hypothermia 

There  are  two  types  of  hypother- 


mia. Acute,  or  sudden-onset  hypother- 
mia, is  usually  the  result  of  sudden 
immersion  in  cold  water,  which  can 
cool  the  body  up  to  25  times  faster 
than  air.  In  cold  water,  chilling  begins 
immediately  and  progresses  rapidly. 
Some  individuals  may  be  endangered 
in  water  only  slightly  cooler  than  body 
temperature  (98.6  F),  so  no  one  who 
spends  time  on  the  water  should 
dismiss  this  danger. 
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Chronic,  or  long-onset  hypother- 
mia, occurs  for  exposures  greater 
than  1 2  hours  and  can  develop  over 
several  days.  It  usually  happens  to 
people  who  work  in  temperatures 
below  50  F.  They  become  wet  from 
precipitation,  perspiration  or  sea 
spray.  Victims  of  chronic  hypother- 
mia may  experience  "silent  hypother- 
mia," in  which  the  gradual  onset  of 
cold  produces  physical  and  mental 


fatigue  unaccompanied  by  shivering 
or  other  indications  of  cold. 

Symptoms 

In  most  cases,  mildly  hypother- 
mic individuals  shiver.  In  the  early 
stages,  vigorous  shivering  is  usually 
accompanied  by  increased  pulse  and 
breathing  rates.  Cold,  pale  hands  and 
feet  (as  the  blood  vessels  in  the  skin 
constrict)  are  the  first  signs  of  blood 


being  shunted  away  from  the 
body's  extremities. 

As  the  condition  progresses, 
the  victim  will  stop  shivering, 
become  confused  and  exhibit  poor 
coordination,  speaking  difficulty, 
disorientation  and  poor  judgment. 
These  symptoms  usually  occur 
when  the  body  core  temperature 
slips  below  90  F.  At  this  point, 

Continued 
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victims  often  refuse  to  acknowledge 
their  symptoms. 

Severe  hypothermia  results  as  the 
body  temperature  drops  below  90  F. 
Shunting  of  blood  continues.  Lips  and 
fingertips  turn  blue  from  poor  oxygen- 
ation of  the  tissues  near  the  body 


surface.  Decreased  circulation  also 
results  in  a  buildup  of  waste  products 
in  the  muscles  of  the  arms  and  legs 
until  shivering  stops  and  is  replaced 
by  muscular  rigidity.  The  pulse  and 
respiration  begin  to  slow  as  the 
body  core  cools. 


Below  a  core  temperature  of  90  F, 
the  vital  organs  begin  to  cool.  When  the 
brain  cools,  cell  metabolism  slows, 
resulting  in  impaired  brain  function.  The 
level  of  consciousness  deteriorates  from 
confusion  and  despair  to  disinterest, 
incoherence  and  eventual  unconscious- 
ness. Below  82  F,  signs  of  life  are 
difficult  to  detect,  and  the  victim  may  be 
mistaken  for  dead.  The  pupils  of  the 
eyes  will  be  dilated  and  fixed.  The  pulse 
may  be  undetectable.  Occasional  gasps 
of  respiration  as  low  as  four  or  five  per 
minute  may  be  the  only  clue  that  the 
individaul  is  still  alive.  It  is  important, 
however,  to  assume  that  the  victim  can 
be  revived  and  to  begin  treatment. 

Treatment 

Obviously,  the  cure  for  hypothermia 
is  to  rewarm  the  patient.  But  there  are 
right  and  wrong  ways  to  do  this.  It's 
important  to  stop  further  heat  loss 
and  to  gradually  rewarm  the  victim's 
body  core. 

If  the  victim  is  mildly  hypothermic 
—  conscious,  talking  clearly  and 
sensibly,  and  shivering  vigorously  — 
then: 

1 .  Get  the  person  out  of  the  cold 
water  or  air  to  a  dry,  sheltered,  prefer- 
ably heated  area. 

2.  Replace  wet  clothing  with  dry 
layers  of  clothes,  blankets  or  sleeping 
bags,  being  sure  to  cover  the  head 
and  neck. 

3.  Apply  hot  packs,  water  bottles, 
heating  pads  or  other  sources  of  warm, 
dry  heat  to  the  groin,  head,  neck  and 
sides  of  the  body.  Or  place  the  victim 
in  a  tub  of  warm  water.  Be  sure  to 
submerge  only  the  individual's  body 
core;  arms  and  legs  should  not  be  in  the 
water.  The  water  should  feel  pleasantly 
warm  to  the  wrist;  it  should  not  be  hot. 
Do  not  place  hypothermia  victims  in  the 
shower  where  extremities  will  also  be 
rewarmed. 

4.  Supply  warm,  nonalcoholic 
fluids,  particularly  fruit  juices  or  water. 
Avoid  caffeine  drinks  such  as  coffee, 
tea  and  cocoa. 

A  victim  of  advanced  hypothermia 
must  be  treated  as  a  medical  emergency. 
If  the  person  is  getting  stiff  and  is  either 
unconscious  or  showing  signs  of  slurred 


Hypothermia  First  Aid 


Symptoms 

98.6'  F 

Treatment 

NORMAL 

97°  F 

ALL  CASES 

•  Move  victim  to  dry  shelter 
and  warmth 

•  Handle  gently 

•  Remove  wet  clothes 

•  Insulate  body,  head  and  neck 

•  Apply  mild  heat  to  body  core 

•  Rewarm  gradually 

Mild  Hypothermia 

•  Shivering,  cold  hands  and  feet 

•  Still  alert  and  able  to  help  self 

•  Numbness,  clumsiness, 
pain  from  cold 

36°  C 
93°  F 

Mild  Hypothermia 

•  Prevent  further  heat  loss 
and  let  body  rewarm 

•  Give  warm,  sweet  drinks, 
no  alcohol  or  caffeine 

T7"                    "     A*  X"" 

•  Keep  victim  warm  tor 
several  hours 

Moderate  Hypothermia 
•  Shivering  may  decrease 
or  stop 

34°  C 
90°  F 

Moderate  Hypothermia 

•  Apply  gentle  heat  to  stabilize 
temperature 

•  Offer  drink  only  after  victim 
is  fully  conscious 

•  Have  victim  checked  by 
doctor  if  possible 

Severe  Hypothermia 

•  Shivering  decreases  or  stops 

•  Loss  of  mental  clarity, 
abnormal  behavior 

•  Victim  appears  drunk, 
may  resist  help 

•  Semiconscious  or  unconscious 

•  Muscular  rigidity  increases 

32°  C 
82°  F 

Severe  Hypothermia 

•  Avoid  jarring  the  victim; 
handle  gently 

•  Ignore  pleas  to  be  left  alone 

•  Lay  victim  on  back; 
keep  immobile 

•  Apply  mild  heat 

Critical  Hypothermia 

•  Unconscious, 
may  appear  dead 

•  Little  or  no  apparent 
breathing  or  pulse  f 

•  Skin  cold,                      [  I 
may  be  bluish-gray            \  ' 

•  Eyes  may  be  dilated  \ 

•  Very  rigid 

8 

28°  C 

Critical  Hypothermia 

•  Assume  patient  is  revivable; 
don't  give  up 

•  Look,  listen  and  feel  for 

\     breathing  and  pulse  for  two 
|  ]     minutes.  If  there  is  any  at  all, 
J     do  not  give  CPR.  If  none, 
/     begin  CPR. 

•  Medical  help  is  imperative 

•e 

ody  Temperatu 
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speech,  loss  of  coordination  or  incoher- 
ence, take  the  individual  to  a  hospital. 
It's  best  to  let  trained  medical  personnel 
rewarm  the  victim  due  to  potential 
physiological  complications. 

But  hypothermia  accidents  often 
occur  in  remote  areas  where  access  to 
medical  facilities  is  not  readily  avail- 
able. In  this  case,  friends,  family  or 
coworkers  may  be  called  upon  to 
rewarm  the  victim.  Proceed  carefully 
and  gently.  Too  much  jostling  could 
send  the  victim  into  cardiac  arrest. 

First,  move  the  victim  to  a  warm 
location  and  remove  wet  clothing.  Place 
blankets  or  a  sleeping  bag  over  the 
individual.  If  hot  packs,  hot  water 
bottles  or  heating  pads  are  available, 
apply  them  to  the  groin,  head,  neck  and 
sides  of  the  body.  If  none  of  these  items 
is  available,  one  of  the  rescuers  should 
warm  the  victim  with  his  or  her  own 
body  heat.  With  a  bare  torso,  get  under 
the  coverings  with  the  victim  and  press 
next  to  him  or  her.  Once  shivering  has 
stopped,  the  victim  has  lost  the  ability 
to  generate  heat,  so  simply  wrapping  an 
individual  in  a  sleeping  bag  or  blanket 
will  not  help.  A  heat  source  is  required. 

Do  not  warm,  rub  or  stimulate  a 
severely  hypothermic  person's  hands, 
arms,  feet  and  legs.  Warming  these 
extremities  can  cause  a  serious,  life- 
threatening  reaction  called  afterdrop.  As 
the  body  cools,  it  shuts  off  blood 
circulation  to  the  extremities  to  con- 
serve warm  blood  around  the  vital 
organs.  If  the  arms  and  legs  are  in- 
cluded in  the  rewarming  process,  they 
will  warm  more  quickly  than  the  body's 
core.  The  brain  will  think  the  emer- 
gency is  over  and  reopen  circulation. 
This  will  return  cold  blood  to  the  vital 
organs,  causing  a  renewed  decrease  in 
the  body's  core  temperature  and 
possibly  sending  the  victim  into  cardiac 
arrest. 

Likewise,  do  not  force  severely 
hypothermic  victims  to  consume  hot 
drinks.  Often  individuals  are  only 
semiconscious  and  could  easily  choke. 
In  addition,  hot  drinks  draw  warm 
blood  away  from  vital  organs,  where  it 
is  needed. 

Also,  do  not  perform  cardiac 
pulmonary  resuscitation  (CPR)  on 


hypothermia  victims.  It  is  difficult  to 
distinguish  between  severe  hypothermia 
and  cardiac  arrest,  but  chest  compres- 
sions or  any  other  rough  handling  of  a 
severely  hypothermic  person  could 
convert  a  slow,  low  heart  rhythm  into 
ventricular  fibrillation,  a  form  of  heart 
attack.  Check  for  any  body  movement  or 
breathing,  both  of  which  are  lacking  in  a 
heart  attack  victim,  and  feel  for  a  pulse 
in  the  neck  for  a  full  minute  before 
initiating  CPR. 

Prevention 

The  best  cure  for  hypothermia  is 
prevention.  Be  prepared  for  cold  weather 
by  dressing  properly.  If  you're  going  to 
be  on  the  water,  wear  a  personal 
flotation  device  (PFD).  Layering  is  the 
key  to  staying  dry,  warm  and  comfort- 
able. Wear  a  number  of  garments  that 
can  be  donned  or  removed  depending  on 
the  weather  and  the  level  of  exercise.  At 
least  one  layer  should  be  wool  or 
polypropylene.  Unlike  cotton  or  down, 
these  fabrics  retain  their  insulating 
ability  even  when  wet. 

Always  cover  your  head  when 
temperatures  drop  below  50  F.  As  much 
as  30  percent  of  your  body  heat  is  lost 
through  your  head.  Eat  high-energy 
foods  and  drink  water  regularly. 

If  you're  hunting,  hiking  or  canoe- 
ing in  the  cold,  avoid  exhaustion  by 
knowing  your  limits.  If  you  get  lost, 
avoid  panic  and  other  energy-depleting 
activities.  Always  carry  with  you  fire- 
starting  materials,  a  VHF  radio  to  call 
for  help  if  lost  or  hurt,  and  a  first-aid  kit. 

On  the  Water 

What  if  you  find  yourself  in  cold 
water? 

Remain  calm  and  keep  quiet. 
Thrashing  about  will  hasten  your  body's 
heat  loss  and  allow  water  to  enter  your 
clothing.  If  you  aren't  wearing  a  PFD, 
allow  the  air  trapped  between  your 
layers  of  clothing  to  help  keep  you  afloat 
by  assuming  a  back-float  position. 

Your  chances  of  survival  and 
avoiding  hypothermia  are  increased  if 
you  are  wearing  a  PFD.  Even  if  you  are 
a  strong  swimmer,  you  can  be  quickly 
overcome  by  cold  water.  The  most 
effective  PFDs  are  the  ones  that  fit  well. 


hold  your  head  out  of  the  water  and 
allow  you  to  adopt  the  "heat  escape 
lessening  posture,"  or  HELP  position. 
In  this  position,  keep  the  knees  together 
and  pulled  up  as  far  as  possible.  Cross 
your  ankles  and  hug  your  sides.  This 
protects  the  high  heat  loss  areas  of  the 
chest,  armpits  and  groin. 

Climb  on  any  floating  object  to  get 
more  of  your  body  out  of  the  water. 
Even  in  wind,  rain  and  spray,  you  will 
be  better  off  in  the  air.  If  more  than  one 
person  is  in  the  water,  huddle  together 
to  reduce  heat  loss  with  arms  around 
each  other  and  as  much  body  contact 
as  possible,  especially  at  the  chest. 
This  technique  is  most  feasible  when 
individuals  are  wearing  PFDs. 

For  commercial  fishermen  who 
work  on  water  throughout  winter  and 
in  stormy  weather,  survival  suits  or 
immersion  suits  are  a  good  investment. 
These  suits  allow  extended  survival  in 
cold  water. 

If  you  know  you're  going  over- 
board into  cold  water,  cover  your  mouth 
and  nose.  This  technique  will  combat 
the  torso  reflex,  which  is  the  body's 
automatic  gasp  for  air  when  cold  water 
hits  the  chest. 

Susceptibility 

Susceptibility  to  hypothermia 
depends  not  only  on  the  conditions  of 
exposure  but  also  on  other  factors. 

•  Children  are  considerably  more 
susceptible  than  adults,  who  are  larger. 

•  Older  adults  are  more  likely  to  become 
hypothermic  than  younger  adults. 

•  Thin  people  are  most  susceptible  than 
heavier  ones. 

•  Men  are  more  prone  to  hypothermia 
than  women,  who  generally  have  a 
thicker  fat  layer. 

•  Alcohol  and  drugs  may  impair 
shivering  or  dilate  surface  blood 
vessels,  therefore  masking  symptoms. 

•  Certain  medical  conditions,  such  as 
hypothyroidism,  diabetes  and 
epilepsy,  may  make  a  person  particu- 
larly susceptible  to  hypothermia. 

This  story  was  adapted  from  an 
article  written  by  Martha  Walters  of 
the  Michigan  Sea  Grant  College  Program 
for  Mariners  Weather  Log.  □ 
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By  Kathy  Hart 

On  a  crisp  autumn  Massachusetts 
afternoon,  I  met  Jason. 

It  was  an  impressive  first  en- 
counter. 

Jason  was  complex  and  strong, 
cool  under  pressure.  Very  stable,  yet 
willing  to  explore.  A  good  listener 
and  a  keen  observer. 

Jason  was  all  one  could  ask  for  — 
in  a  remotely  operated  vehicle,  or 
ROV,  that  is. 

Jason  is  one  of  several  underwater 
research  and  exploration  vehicles 
designed,  built  and  operated  by  the 
Woods  Hole  Oceanographic  Institution 
(WHOI).  And  on  this  October  after- 
noon, Jason  was  part  of  WHOI's  show- 
and-tell  to  visiting  members  of  the 
Society  of  Environmental  Journalists. 

WHOI  scientists  use  Jason  to  bring 
the  seafloor  to  the  surface  through 
television  and  other  imaging 
techniques.  Unlike  Alvin,  WHOI's 
manned  submersible,  Jason 
boldly  goes  alone  where  no 
man  has  gone  before. 

The  ROV  is  tethered  to  a 
surface  research  vessel  via  a 
6.2-mile  fiber-optic  cable  that 
carries  signals  between  Jason  and 
the  vessel.  Being  unmanned,  Jason 
is  designed  to  sink  to  depths  of 
20,000  feet. 

Scientists  and  engineers  in 
WHOI's  Deep  Submergence 
Laboratory  spent  almost  six  years 
developing  this  complex  ROV. 
And  they  continue  to  update  and 
improve  the  vehicle  regularly. 

Robert  Ballard,  the  famous  WHOI 
scientist  who  located  and  explored  the 
sunken  remains  of  the  Titanic,  named 
Jason  for  the  Greek  hero  who  searched 
for  the  golden  fleece.  Jason  took  its 
first  dive  for  science  in  1991,  and  a 
smaller  prototype,  Jason  Jr.,  was 
operated  from  Alvin  during  the  Titanic 
exploration  in  1986. 


Jason, 
ABE 
and 
Alvin 


Jason  and  other  ROVs 
are  allowing  scientists  to  finally 
explore  and  map  the  ocean  floor. 
In  fact,  the  terrain  of  Mars  — 
more  than  128  million  miles  away  — 
has  been  more  thoroughly  mapped 
than  Earth's  ocean  bottom. 


Topside,  Jason  weighs  about  2,800 
pounds,  but  once  it  drops  beneath  the 
waves  it  is  almost  neutrally  buoyant. 
Compact  in  design,  this  ROV  was 
designed  for  stability  when  inactive  and 
for  precision  on  the  move.  Powered  by 
seven  electric  thrusters,  Jason  is  capable 
of  withstanding  the  enormous  pressures 
present  at  great  underwater  depths. 

During  Jason  s  explorations  of  the 
ocean  floor,  teams  of  scientists  and 
technicians  work  around  the  clock  to 
retrieve  maximum  amounts  of  informa- 
tion. They  work  from  a  specially  out- 
fitted portable  van  that  can  sit  on  the 
deck  of  almost  any  support  vessel.  From 
the  van,  the  scientists  watch  monitors 
that  display  what  Jason  "sees"  with  its 
three  video  cameras  and  "hears"  with 
acoustic  equipment  such  as  its 
sidescan  sonar. 

One  scientist  directs  the 
dive,  piloting  the  vehicle  with  a 
joystick  and  directing  it  to  take 
samples  using  its  manipulator 
arm.  Other  researchers  and 
technicians  take  navigational 
readings,  record  sonar  inform- 
ation, operate  the  video  and  still 
cameras,  enter  visual  observations  and 
record  the  images  and  information  being 
transmitted. 

Jason  and  other  ROVs  are  allowing 
scientists  to  finally  explore  and  map  the 
ocean  floor.  In  fact,  the  terrain  of  Mars 
—  more  than  128  million  miles  away  — 
has  been  more  thoroughly  mapped  than 
Earth's  ocean  bottom. 

Until  the  late  19th  century,  ocean 
exploration  was  little  more  than  fiction. 
Because  the  deep  sea  was  so  remote 
and  the  conditions  so  harsh,  research 
was  limited.  The  first  glimpses  of  the 
ocean  floor  were  bits  of  mud  and  an 
occasional  creature  brought  to  the 
surface  at  the  end  of  depth-gauging 
lines  in  the  early  1 800s. 

The  British  Challenger  expedition 
from  1872  to  1876  was  man's  earliest 
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attempt  to  collect  large  amounts 
of  deep-sea  information.  Sound 
echoing  was  used  to  measure  ocean 
depths  in  1920,  and  a  remotely 
triggered  camera  brought  back  the 
first  image  of  a  tiny  portion  of  the 
seafloor  in  1939.  Then,  researchers 
lowered  a  camera  to  make  a  single 
photo  and  raised  it  to  the  surface 
for  reloading. 

Depth  recorders  debuted  in 
1954.  They  draw  bottom  contours 
using  data  from  pulses  of  sound 
reflected  by  the  seafloor  and  under- 
lying layers  of  sediment  and  rock.  In 
1965,  WHOI  launched  Alvin,  giving 
scientists  an  opportunity  to  see  the 
deep  sea  with  their  own  eyes. 

Since  then,  the  technology  for 
ocean  exploration  has  advanced 
significantly,  and  researchers  have 
used  the  new  array  of  tools  to  make 
exciting  discoveries.  Among  these 
finds  are  hydrothermal  vents  — 
underwater  areas  where  hot, 
chemical-rich  water  spews  from 
the  Earth's  interior.  Scientists 
have  also  identified  hundreds  of 
new  species  of  ocean  plants  and 
animals,  mapped  sections  of  the 
ocean  floor  and  learned  more  about 
the  Earth's  geologic  history. 

And  if  meeting  Jason  wasn't 
enough  to  fire  our  scientific  imagin- 
ations, WHOI  scientists  also  intro- 
duced us  to  ABE  (Autonomous  Benthic 
Explorer).  ABE  is  an  autonomous 
underwater  vehicle  (AUV). 

Bearing  a  remarkable  resemblance 
to  Captain  Picard's  Enterprise 
("Star  Trek"),  ABE  is  an  unmanned, 
untethered  robotic  vehicle  that  uses 
a  complicated  array  of  thrusters, 
batteries,  sensors  and  computers  to 
perform  programmed  tasks.  Unlike 
other  AUVs  under  development, 
ABE  is  designed  for  long-term 
monitoring  missions  and  will  spend 
most  of  its  time  asleep  on  the  job. 


ABE  is  an  unmanned, 
untethered  robotic  vehicle  that  uses 
a  complicated  array  of  thrusters, 
batteries,  sensors  and  computers 
to  perform  programmed  tasks. 


In  1965,  WHOI  launched  Alvin, 
giving  scientists  an  opportunity  to 
see  the  deep  sea  with  their  own  eyes. 
Since  then,  the  technology  for 
ocean  exploration  has  advanced 
significantly,  and  researchers  have 
used  the  new  array  of  tools 
to  make  exciting  discoveries. 


ABE  will  be  attached  to  a 
simple  hitching  post  near  an 
area  of  research.  At  regular 
intervals,  ABE  will  roust  itself, 
release  its  latch  and,  using  an 
acoustic  navigation  system  to  guide 
its  movements,  travel  around  a  survey 
area  taking  video  and  measurements. 
After  completing  its  travels,  it  will 
return  to  its  hitching  post,  latch  on 
and  go  back  to  sleep,  conserving  its 
batteries  for  the  next  trip.  The  hitching 
post  keeps  ABE  from  moving  in  ocean 
currents  while  it's  asleep  in  a  low- 
power  mode. 

ABE  meets  scientists'  needs  to 
gather  continual  deep-sea  data  over 
a  long  period  of  time,  which  is  expen- 
sive using  a  surface  ship  or  repeated 
visits  from  Alvin  or  Jason.  Using  ABE. 
scientists  will  be  able  to  record  changes 
as  they  occur  instead  of  gathering 
information  from  a  site  at  yearly 
intervals  and  trying  to  determine 
what  changes  happened  in  the 
interim  and  why. 

At  first,  ABE  will  only 
be  able  to  follow  the  set  of 
instructions  placed  in  its 
memory  before  deployment. 
Its  data  will  not  be  accessible 
until  the  robot  is  recovered. 
But  its  engineers  envision  the 
day  when  scientists  anywhere  in  the 
world  can  receive  video  and  data 
from  ABE  and  control  its  movement 
and  measurements  from  their  home 
laboratories. 

The  WHOI  scientists  and  engin- 
eers talked  enthusiastically  of  their 
mechanical  inventions,  patting  and 
touching  them  often  as  if  they  were 
children.  Undoubtedly,  they  had  spent 
endless  hours  designing,  building, 
refining  and  testing  these  underwater 
vehicles.  Like  parents,  they  want  to 
show  them  off.  But  they  need  not 
worry,  Jason  and  ABE  make  a  very 
good  first  impression.  □ 
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Black 

bears  are  a 
secretive  bunch. 
You  might  see  a 
wild  bear  crossing 
the  road  or 
raiding  a  trash 
can.  But  usually 
they  like  to  keep 
to  the  thickets  and 
blend  in  with  the 
shadows.  In  fact, 
hidden  among 
North  Carolina's 
coastal  forests 
and  pocosins 
is  the  largest 
concentration  of 
American  black 
bears  in  the  state. 

Coastal 
North  Carolina 
is  good  bear 
country,  says 
Mark  Megalos, 

an  N.C.  State  University  extension 
forestry  specialist.  Several  thousand 
acres  of  eastern  North  Carolina  are 
generally  left  untouched  by  humans, 
giving  bears  access  to  the  water, 
trees,  berries,  plants  and  nuts  they 
need  to  survive.  Dare  County's 
Alligator  River  National  Wildlife 
Refuge,  managed  by  the  U.S.  Fish 
and  Wildlife  Service,  has  more  than 
120,000  acres  of  pocosin  strictly  for 
wildlife.  Although  not  particularly 
hospitable  to  people,  the  refuge  makes 
fine  habitat  for  black  bears.  Coastal 
lumber  companies  own  large  expanses 


The  Bare  Facts  about 

Coastal 
Black  Bears 

By  Rachel  Wharton  •  Illustrations  by  Anne  Marshall  Runyon 


of  mature  timberland  to  which  they 
restrict  human  —  but  not  bear  — 
access.  And  black  bears  have  a  new 
protected  coastal  homesite.  N.C.  State 
University  recently  acquired  5,500 
acres  along  the  Albemarle  Sound, 
called  the  Bull  Neck  Swamp  Research 
Forest,  which  will  be  used  for  envi- 
ronmental research. 

Bears  can  also  benefit  from 
coastal  agriculture;  they  feast  on  corn 
and  winter  wheat  —  even  watermel- 
ons. Although  large  amounts  of  crops 
eaten  by  deer  and  bears  can  make 
farmers  angry,  some  are  "tickled  to 


death  to  see 
bears  around," 
says  Gordon 
Warburton, 
the  black  bear 
project  leader  for 
the  N.C.  Wildlife 
Resources 
Commission. 
Like  many  who 
appreciate 
wildlife,  these 
farmers  enjoy 
seeing  a  bear  in 
its  natural 
environment. 

But  during 
the  early  part 
of  the  century, 
black  bears 
were  often 
considered  a 
nuisance.  Land 
was  being 
cleared;  timber 
was  being  cut.  There  were  no  hunting 
seasons  or  regulations.  Bears  were 
shot  for  meat  and  sport.  Black  bear 
populations  dwindled.  Because  little 
data  was  collected  on  these  reclusive 
animals  until  recent  decades,  scientists 
aren't  sure  how  much  bear  populations 
decreased. 

But  during  the  past  15  to  20  years 
—  due  in  part  to  hunting  rules,  state 
and  federal  parks,  bear  sanctuaries 
and  better  habitat  management  — 
American  black  bears  have  been 
rebounding.  In  1971,  there  were  1.6 
million  acres  of  bear  range  in  coastal 
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North  Carolina,  says 
Warburton.  As  of 
1991,  that  number 
had  reached  5.5 
million  acres. 
Scientists  estimate 
that  about  4,500  to 
5,000  black  bears 
now  live  in  coastal 
North  Carolina. 

One  factor  in 
the  population 
growth  is  the 
resourcefulness  of 
the  bears.  Black 
bears  (the  only  bear 
species  indigenous 
to  North  Carolina) 
traditionally  live  in 
the  solitude  of 
rough  woodlands 
and  dense  forests. 
Many  of  their 
traditional  habitats 
have  been  taken 
over  by  humans. 
Yet  scientists  are 
finding  high 
densities  of  black 
bears  in  areas  they'd 
consider  unfavor- 
able for  the  species, 
says  Warburton. 

"Black  bears 
are  very  adaptable,"  he  says.  "They 
get  by  with  quite  a  diverse  range  of 
habitat."  These  habitats  can  include 
bays,  upland  swamps,  mountainsides 
and  deep  thickets. 

Many  researchers  point  out  that 


human  intolerance  of  bears  —  even 
more  than  human  development  — 
is  a  main  threat  to  the  black  bear's 
survival.  Bears  can  adapt  to  people, 
but  people  don't  always  react  posi- 
tively to  bears. 


It's  their 
adaptability  that 
gets  bears  into 
trouble.  Although 
bears  usually  keep 
their  distance  from 
humans,  they  will 
return  to  places 
where  they  know 
a  good  meal  is 
easily  available. 
Campers  who  leave 
food  unattended, 
residents  who  leave 
garbage  cans 
overflowing  or 
hikers  who  feed 
bears  scraps 
condition  bears 
to  look  to  humans 
as  a  source  of 
food.  Most  "bear 
attacks"  occur 
when  the  large 
mammals  lose  their 
natural  fear  of 
people.  Stories  are 
told  of  bears  in  the 
Appalachian 
Mountains  that 
beg  for  food  at 
roadsides  or  follow 
a  trail  of  cookies. 
But  those  bears 
can  become  more  aggressive  if  the  bag 
of  treats  is  taken  away.  Eventually, 
some  bears  have  had  to  be  relocated  or 
even  killed  by  wildlife  managers. 
Because  North  Carolina's  coastal 
Continued 
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black  bears  are  isolated,  human- 
related  bear  problems  are  less  fre- 
quent. Occasionally,  says  Warburton, 
exploring  young  males  might  wander 
into  a  nearby  town.  But  even  bear 
attacks  in  the  mountains  are  rare,  he 
says.  In  the  past  century,  there  hasn't 
been  a  single  human  death  caused  by  a 
black  bear  in  eastern  United  States. 

Still,  the  curving  claws,  large 
teeth  and  massive  bulk  of  the  animal 
are  intimidating.  Thick,  long,  outer 
guard  hairs,  fuzzy  underfur  and  winter 
fat  can  make  a  black  bear  seem  larger 
than  it  is.  Usually  2  to  3  feet  off  the 
ground  on  all  four  legs,  a  black  bear 
can  stand  6  to  7  feet  tall  on  its  hind 
legs.  Males  can  reach  weights  of  250, 
450,  even  600  pounds.  But  black  bears 
are  the  smallest  of  the  three  North 
American  bears  (black  bears,  polar 
bears  and  grizzlies)  and  the  least  likely 
to  attack  a  human.  The  grizzly  bear, 
which  lives  on  open  plains  and 
uplands  in  the  West,  has  the  muscula- 
ture to  attack.  Black  bears  are  better 
built  for  climbing  trees  to  escape. 

It's  actually  rare  for  a  black  bear 
to  hunt  prey.  Succulent  plants,  berries, 
acorns,  insects  and  some  fish  keep  a 
wild  bear  well-fed.  Hungry  black 
bears  may  kill  a  fawn,  small  animals 
or  even  a  bear  cub,  but  most  lack  the 
agility  to  kill  adult  elk,  deer  or  other 
large  animals.  They're  more  likely  to 
be  scavengers,  feeding  off  deer  or 
birds  killed  by  a  car  or  another  animal. 

Often  it  seems  that  bear  legend 
doesn't  stand  up  to  bear  fact.  Al- 
though bears  may  appear  slow,  clumsy 
or  unintelligent,  they're  not.  Black 
bears  have  sharp  senses  of  hearing  and 
smell  and  excellent  memories  —  some 
bears  return  miles  to  the  same  bushes 
year  after  year  because  they  remember 
the  sweet  berries.  One  bear  repeatedly 
tried  to  open  Volkswagens  because  it 
remembered  finding  fried  chicken  in 
the  backseat  of  one.  Scientists  think 
black  bears  have  good  short-range, 
color  and  peripheral  vision.  Bears 


have  been  clocked  running  at  speeds 
of  30  mph,  and  their  long,  curved 
claws  make  them  some  of  nature's 
best  tree  climbers.  Black  bears  also 
have  a  delicate  touch,  using  their  lips, 
tongue  and  teeth  to  remove  fragile 
berries  from  bushes  without  stripping 
the  plant. 

Black  bears  have  decidedly 
diverse  appearances,  some  with  blunt 
snouts  and  squat  ears  like  pigs,  others 
with  slender,  canine  ears  and  noses. 
Some  taxonomists  believe  that  bears 
and  dogs  have  common  ancestors. 

Technically,  bears  don't  hibernate 
as  commonly  believed.  A  true 
hibernator's  body  temperature  cools  as 
its  respiration  rate  and  heartbeat  slow 
to  almost  nothing.  The  black  bear's 
furnace  never  slows.  In  the  fall  — 
even  late  summer  —  black  bears  begin 
to  eat  and  eat  and  eat.  They  gain  up  to 
one-third  of  their  body  weight 
preparing  for  their  winter's  rest.  In  the 
den,  bears  burn  as  much  as  4,000 
calories  per  day,  losing  15  to  30 
percent  of  their  bulk  during  the  winter. 

During  their  rest,  bears  never 
wake  to  eat,  drink  or  eliminate  wastes. 
Their  stomachs  shrink  to  a  tight  knot, 
and  their  digestive  systems  stop. 
Scientists  are  studying  the  unique  way 
bears  retain  muscle  mass  during 
hibernation  by  recycling  calcium  and 
burning  fat  rather  than  protein.  Most 
coastal  black  bears  den  at  least  part  of 
the  winter  under  roots  and  under- 
growth or  in  hollow  trees. 

Bear  cubs  are  born  during  the 
winter  rest  period.  After  the  female 
mates  in  the  late  spring  or  early 
summer,  an  embryo  develops  to  a 
certain  stage  —  called  the  blastocyst 
stage  —  and  then  waits.  In  December 
or  January,  the  blastocyst  connects  to 
the  uterine  wall  to  continue  develop- 
ment. Typical  bear  litters,  which  are 
born  in  the  winter  den,  contain  one  to 
three  cubs,  and  each  one  may  have  a 
different  father  if  the  female  mated 
more  than  once. 


Bear  cubs  are  born  tiny  and 
hairless  with  closed  eyes  and  no 
teeth.  Scientists  call  this  birth 
altricial,  or  not  well-developed.  In  the 
den,  the  mother  keeps  them  warm  and 
nourishes  them  with  her  milk,  which 
is  almost  30  percent  fat.  By  spring, 
cubs  are  ready  to  play,  tussle  and 
scramble  up  trees.  For  the  first  one  to 
1  1/2  years,  the  mother  bear  does  her 
best  to  defend  her  cubs,  shooing  them 
up  a  tree  when  danger  threatens.  But 
when  it's  time  for  the  mother  to  mate 
again,  the  young  bears  are  abruptly 
sent  out  into  the  world  alone. 

Until  recently,  we  could  only 
guess  how  bears  spent  their  time. 
With  radio  telemetry,  scientists  can 
track  black  bears  as  they  grow. 
Researchers  from  the  University  of 
Tennessee,  for  example,  recently 
completed  a  five-year  study  of  black 
bears  at  Camp  Lejeune  using  this 
technology.  Capturing  bears  and 
sedating  them,  scientists  tagged 
several  adult  females  and  males  with 
radio  transmitters.  Scientists  can 
follow  the  signal,  recapture  the  bears 
and  record  their  weight,  health,  the 
extent  of  their  range  and  other 
biological  information. 

Other  researchers  lower  record- 
ing devices  into  dens  to  determine 
how  many  cubs  have  been  born  or 
inject  bears  with  an  innocuous 
radioisotope  that  leaves  traceable 
elements  in  their  scat.  Researchers 
also  collect  scat  samples  to  get  data 
on  the  bears'  diet,  population  density 
and  seasonal  movements. 

The  more  we  know  about 
American  black  bears  in  North 
Carolina,  the  better  we  can  manage 
their  populations  and  the  habitats 
they  need  to  survive.  Yet  even  as 
populations  continue  to  grow,  the 
chances  to  see  the  elusive  animals 
in  their  natural  habitat  are  slim. 
"If  you  get  that  rare  opportunity," 
says  Warburton,  "consider  yourself 
lucky."  □ 
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The  Commercial  Fishing  Show 
and  Forum 

Mark  your  calendar  now  for  the 
16th  Annual  N.C.  Commercial  Fishing 
Show.  Sponsored  by  the  N.C.  Fisheries 
Association,  the  weekend  event  will 
occur  March  9-10  at  the  Crystal  Coast 
Civic  Center  in  Morehead  City. 

Fishermen  can  explore  the  latest 
developments  in  gear,  boats,  equip- 
ment, engines  and  services.  Sea  Grant 
will  also  host  a  concurrent  fisheries 
forum  March  9  focusing  on  water 
quality  and  the  commercial  fishing 
license  moratorium. 

Admission  to  the  show  is  $2,  with 
children  under  12  admitted  free.  The 
Sea  Grant  forum  is  free. 

For  more  information,  call  the 
fisheries  association  at  919/633-2288. 
Or  call  Sea  Grant  at  919/515-2454. 

A  Web  of  Sea  Grant  Information 

Sea  Grant  is  expanding  its 
presence  on  the  World  Wide  Web. 

For  those  with  Internet  access 
who  want  to  learn  more  about  the 
National  Sea  Grant  College  Program, 
type  in  this  URL:  http://www.mdsg. 
umd.edu:80/NSGO/WhatisSeaGrant. 
html.  This  national  home  page  de- 
scribes the  Sea  Grant  network  and 
provides  a  map  showing  states  with 
Sea  Grant  programs  and  linkages  to 
their  home  pages. 

In  addition,  National  Media 
Relations  Coordinator  Ben  Sherman 
has  recently  posted  a  Sea  Grant  Media 
Center  home  page  (URL:  http://www. 
mdsg.umd.edu/seagrantmediacenter/). 
It  provides  the  latest  news  releases  and 
tip  sheets  released  by  Sherman's  office 
in  addition  to  program  news  releases 
and  topical  information.  Also  posted 
are  an  expert  directory,  a  marine 
science  calendar  of  events,  radio 
scripts,  information  about  the  National 
Sea  Grant  Depository  and  a  listing  of 
other  ocean  and  coastal  resources. 

Nutrient  Summit  Summary  Published 

If  you're  concerned  about  the 
amount  of  nutrients  funneling  into 


North  Carolina's  coastal  rivers  and  the 
effects  they're  having  on  the  quality  of 
coastal  habitat,  then  send  for  a  copy  of 
the  "North  Carolina  Nutrient  Summit: 
Summary  and  Recommendations." 

The  eight-page  report  summarizes 
the  information  delivered  by  more 
than  20  scientists,  resource  managers 
and  citizens  as  they  discussed  sources 
of  nutrients,  their  impacts  and  future 
management  strategies  for  reduction. 

For  a  free  copy,  write  North 
Carolina  Sea  Grant,  Box  8605,  N.C. 
State  University,  Raleigh,  NC  27695. 
Call  919/515-2454  or  e-mail  requests 
to  harriss@unity.ncsu.edu.  Ask  for 
UNC-SG-95-07. 

Experts  Talk  About  Status  of 
Nation's  Fisheries 

Can  American  save  its  fisheries? 
That's  the  question  Sea  Grant  posed 
to  panels  of  scientists,  commercial 
watermen,  resource  managers, 
recreational  anglers,  conservationists 
and  others  with  a  stake  in  the  nation's 
fisheries.  It  happened  at  a  national 
issues  forum  in  Washington,  D.C., 
in  September. 

Now,  you  can  read  how  the 
experts  answered  in  a  recently 
published  summary  of  the  forum.  The 
40-page  report  offers  comments  from 
Michael  Sissenwine,  the  chief  scientist 
for  the  National  Marine  Fisheries 
Service;  Carl  Safina  of  the  National 
Audubon  Society;  Bradford  Matsen, 
Pacific  editor  of  National  Fisherman; 
and  Mike  Orbach,  a  North  Carolina 
Sea  Grant  researcher  and  Duke 
University  anthropologist. 

For  a  free  copy  of  the  summary 
report,  write  North  Carolina  Sea 
Grant.  Ask  for  UNC-SG-95-06. 

Fishing  for  Solutions 

Recreational  fishermen  owe  it  to 
themselves  to  understand  the  issues  at 
stake  as  the  state  steers  into  new 
fishery  management  directions. 

On  Feb.  24,  the  N.C.  Marine 
Recreational  Fishing  Forum  will 
answer  some  of  sportfishermen's 


leading  questions  about  the  fishing 
moratorium  process.  The  daylong 
forum,  which  will  be  held  in  Raleigh, 
will  assemble  a  panel  of  experts  to 
explain  how  a  state  committee  is 
shaping  the  future  of  fisheries 
management.  The  panel  will  answer 
questions  posed  in  advance  by  fishing 
clubs  statewide. 

Among  other  speakers.  Bob 
Lucas,  chair  of  the  18-member 
Fisheries  Moratorium  Steering 
Committee,  will  talk  about  the  two- 
year  moratorium  on  the  sale  of  new 
commercial  fishing  licenses  and  how 
the  committee  is  examining  the  issues 
affecting  fisheries.  The  General 
Assembly  created  the  steering 
committee  in  1994,  giving  it  a 
$225,000  grant  administered  by 
Sea  Grant  to  study  management 
options  and  collect  better  data  about 
people  who  fish  in  North  Carolina's 
management  jurisdiction.  The 
committee's  recommendations 
are  expected  this  year. 

Other  talks  on  the  forum's 
agenda  will  cover  nutrients,  water 
quality  and  fish  production;  catch- 
and-release  mortality  of  recreationally 
caught  marine  fish;  recreational 
fishing  and  the  Fisheries  Resource 
Grant  Program;  light  tackle  fishing 
opportunities  in  western  Pamlico 
Sound;  fishing  giant  bluefin  tuna  off 
Hatteras;  speckled  trout  fishing  in 
the  surf;  and  water  quality  in  the 
Neuse  River. 

The  proceedings  from  last 
year's  forum,  "Marine  Fisheries  at 
the  Crossroads,"  are  now  available 
for  $3.50.  Attendees  will  receive 
a  free  copy  by  mail.  To  order  this 
publication  (ask  for  UNC-SG-95-09) 
or  to  register  for  the  1996  forum, 
contact  North  Carolina  Sea  Grant 
at  919/515-2454. 

Registration  is  $20  before  Feb. 
12  and  $25  afterward.  The  forum  will 
be  held  from  8  a.m.  to  6  p.m.  on 
Saturday,  Feb.  24,  at  the  McKimmon 
Center  on  the  campus  of  N.C.  State 
University.  □ 
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Down  East 

These  days,  anyone  east  of  Raleigh  with  a  business  card  and  a 
marketing  budget  will  claim  to  be  from  "Down  East"  North 
Carolina.  But  the  original  Down  East,  the  real  Down  East, 
begins  where  most  people's  geographic  knowledge  of  the  state 
ends:  Stacy,  Smyrna,  Harkers  Island.  A  lot  of  folks  drive 
through  —  on  their  way  to  catch  the  Cedar  Island  ferry  to 
Ocracoke  —  but  few  linger.  Free-lance  writer  Eddie  Nickens 
did.  And  he  came  back  with  savory  slices  of  local  lore  and 
melt-in-your-mouth  images  of  maritime  forests,  marshes  and 
islander  memories  2 

Seashell  Fever 

If  you've  ever  wondered  what  makes  a  seashell  or  had  your 
curiosity  aroused  by  these  shapely,  colorful  beach  treasures, 
this  is  the  story  for  you.  Free-lance  writer  Lynn  Houser  reveals 
the  secret  lives  of  shells  and  the  people  who  love  them  8 

Stars  of  the  Sea 

With  their  dazzling  symmetry  and  wriggling  tube  feet, 
starfish  are  a  coastal  showstopper.  Coastwatch  staffer 
Rachel  Wharton  combs  the  Tar  Heel  seafloor  to  investigate  this 
curious  echinoderm.  Learn  how  North  Carolina's  most  com- 
mon starfish  devours  a  mollusk  while  it's  still  inside  the  shell, 
and  discover  the  hydraulic  system  that  powers  the  stellate 
creature  across  the  sandy  bottoms  14 

A  Greener  Way  to  Shore  up  Streams 

Development  has  pushed  the  limits  of  inland  urban  streams, 
many  of  which  look  more  like  concrete  ditches  than  North 
Carolina's  veins  to  the  coast.  But  a  new  technique  —  which 
combines  plants  and  natural  fibers  with  man-made  structures  — 
is  promising  to  infuse  life  back  into  streams.  Coastwatch  staffer 
Carla  Burgess  looks  at  an  experimental  stream  repair  project  at 
N.C.  State  University  16 

A  Historian 's  Coast: 

Where  Late  the  Sweet  Birds  Sang 

It's  hard  to  imagine  walking  on  the  beach  and  not  spying  a 
single  gull  or  tern.  Or  strolling  beside  a  salt  marsh  without 
glimpsing  one  egret  or  heron.  But  a  hundred  years  ago,  such 
occasions  were  stark  reality.  Coastwatch  history  columnist 
David  Cecelski  narrates  the  grim  demise  and  the  subsequent 
triumph  of  North  Carolina's  coastal  bird  population  20 
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Ward  Creek,  low  tide.  The 
brackish  waters  of  the  sound  have 
fallen,  receding  from  the  salt  marsh  in 
their  twice-daily  ablutions.  I  steer  the 
truck  off  the  road,  drop  the  windows 
and  pull  salt  air  deep  into  my  lungs. 
Overhead,  a  tern  skirls  and  dives  into 
the  water;  it  re-emerges,  water  droplets 
showering  from  its  wings,  a  small  fish 
shuddering  in  its  beak.  I  step  out  of  the 
truck  and  walk  to  the  marsh's  edge.  A 


hundred  feet  from  shore,  a  Core  Sound 
workboat  floats,  tethered  to  a  stake  and 
surrounded  by  hummocks  of  sand 
rising  from  the  shallow  water  like  the 
backs  of  breaching  whales.  Suddenly, 
the  white  wooden  bow  swings  from 
east  to  north,  pointing  a  shifting  wind. 
I  turn  to  take  the  freshening  breeze  full 
in  the  face. 

Stronger  winds  than  these  — 
hurricane,  nor'easter,  mullet  blow,  gale 


—  have  shaped  these  islands,  these 
trees,  this  shoreline,  the  people  of  this 
part  of  North  Carolina  known  as  Down 
East.  I  let  the  breeze  fill  the  sails  of  my 
imagination.  In  it  I  hear  canvas  ruffling 
over  a  Core  Sound  skiff  trailing  net  for 
mullet.  I  hear  breezes  roaring  through 
the  dunes  and  rising  to  hurricane 
strength,  driving  a  century's  worth  of 
settlers  off  the  vulnerable  barrier 
islands  and  into  this  nearest  mainland 
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shore.  The  winds  die,  but  the  past 
clings  to  this  sliver  of  coastal  North 
Carolina  like  barnacles  to  a  boat  hull. 

These  days,  anyone  east  of  Raleigh 
with  a  business  card  and  a  marketing 
budget  will  claim  to  be  from  Down 
East  North  Carolina.  But  the  original 
Down  East,  the  real  Down  East,  begins 
where  most  people's  geographic 
knowledge  of  the  state  ends:  east  of 
Morehead  City,  east  of  Beaufort,  on  the 


far  side  of  the  North  River.  It  is  the 
soggy  eastern  half  of  Carteret  County, 
a  fat  finger  of  marsh  and  tangled  forest 
reaching  into  Pamlico  Sound,  bounded 
by  the  tidal  flow  of  the  Neuse  River  to 
the  west  and  Core  Sound's  shallow 
waters  to  the  east.  U.S.  70  and  N.C.  12 
skirt  the  soundfront  shore,  passing 
through  prodigious  marshes  and  coastal 
communities,  and  Route  1 335  veers  off 
to  Harkers  Island,  separated  from  the 


mainland  by  a  narrow  channel  known 
as  "The  Straits."  Fish  houses  crowd  the 
highway;  crab  shacks  edge  the  water. 

Down  East  ends  where  dry  land 
and  the  highway  stop  abruptly  at  Cedar 
Island,  the  final  destination  of  the 
Ocracoke  ferry.  Most  folks  who  drive 
through  Down  East  are  hotfooting  it  to 
the  ferry  landing,  eyes  on  the  road. 
They  never  wander  through  the  decoy 
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shops  filled  with  replicas  of  black- 
heads and  yellowlegs  and  juniper 
shavings,  never  poke  through  the 
boatyards,  never  hear  a  Harkers 
Islander  describe  loon  stew. 

I  have  three  days  to  spend  along 
these  three  dozen  miles  and  will  wish 
I  had  three  times  that  number.  On  the 
westernmost  edge  of 
Down  East,  I  roll  up 
the  windows,  pull 
back  to  the  blacktop 
and  accelerate  into 
the  rising  wind.  My 
first  stop  is  Harkers 
Island. 

Some  4  1/2 
miles  long,  on  the 
map  the  island  looks 
like  a  short,  stubby 
tobacco  pipe.  A 
bridge  connects  the 
bowl  of  the  pipe  to 
the  mainland;  a 
private  "conces- 
sion" ferry  runs 
from  the  stem  to 
Cape  Lookout, 
across  the  sound  at 
the  southern  tip  of 
South  Core  Banks. 
In  1730,  Ebenezer  Harker  —  Ben 
Franklin's  first  cousin  and  soon-to-be 
Carteret  County  sheriff  —  bought  the 
island  for  400  pounds  and  a  20-foot 
skiff.  His  grave  lies  in  tangled  woods 
near  Knuckle's  Point  —  what  locals 
call  the  "west'ard"  end  of  the  island. 

Sunlight  on  the  sound  winks 
through  live  oaks  as  I  skirt  the  shore  to 
a  trim  ranch  house  with  a  wide 
wraparound  porch.  This  is  the  tempo- 
rary home  of  the  Core  Sound  Water- 
fowl Museum,  grown  from  a  guild  of 
seven  decoy  carvers  in  1988  to  a  300- 
member  organization  in  1995.  A 
clearinghouse  for  Harkers  Island  and 
Down  East  culture,  the  museum  also 
serves  as  a  sort  of  visitors  center  for 


Harkers  Islander  Madge  Guthrie 
gazes  across  a  sunlit  sound  toward 
Core  Banks.  Guthrie 's  ties 
to  the  island  are  strong. 
Her  family  moved  here  in  the 
early  1900s  from  Core  Banks 
and  Cape  Lookout.  She  remembers 
when  the  mailboat  was  the  cape 's 
only  connection  to  the  mainland  and 
when  Harkers  Island  roads 
were  paved  with  shells. 


the  whole  of  Down  East. 

This  morning  the  front  porch 
rockers  are  manned  by  volunteer 
Madge  Guthrie,  dressed  in  a  bright 
floral  print  skirt  and  a  museum  T- 
shirt,  and  founding  guild  member  Curt 
Salter,  a  brawny  man  who  is  gently 
sanding  the  beak  of  a  curlew  decoy.  I 
have  walked  into  a  spirited  discussion 
about  the  local  custom  of  eating  loons. 
Harkers  Islanders,  it  seems,  are 
singularly  renowned  for  their  stewed 
loon  —  or  at  least  the  early  inhabitants 
were;  the  birds  have  been  protected 
from  hunting  since  1918.  Nancy 
Davis,  the  museum's  quick-smiling 
secretary,  joins  the  discussion  and  tells 
me  that  old-timers  stewed  loon  with 


fat-meat  grease,  rutabagas  and  dump- 
lings. Guthrie  declares  she's  deter- 
mined to  have  one  more  taste  before 
she  dies. 

From  here  the  conversation  moves 
to  the  proper  cleaning  of  a  mullet  and 
whether  the  current  rising  of  wind 
might  turn  into  a  bona  fide  "mullet 
blow,"  one  that 
brings  the  migrating 
fish  close  to  shore. 
Wandering  through 
the  building,  I  lend 
my  ears  to  the 
colorful  conversa- 
tion but  my  eyes 
stray  to  the  small 
rooms  stocked  with 
local  history  books, 
historic  photo- 
graphs, artwork,  and 
scores  of  decoys  old 
and  new.  Back  on 
the  porch,  I  pull  up  a 
rocker  and  strike  up 
a  conversation  with 
Guthrie. 

Like  many 
Down  East  families, 
hers  moved  to 
Harkers  Island  in  the 
early  1 900s  from  Core  Banks  and  Cape 
Lookout,  clearly  visible  across  the 
sound.  Throughout  the  18th  and  19th 
centuries,  those  thin  strips  of  low  dune 
and  marsh  were  home  to  thriving 
communities  of  "Ca'e  Bankers"  (the 
local  pronunciation  of  "Cape  Bank- 
ers"). Fishermen  from  the  barrier  island 
towns  of  Diamond  City,  Wade's  Shore 
and  Portsmouth  harvested  mullet  and 
even  whale  from  the  ocean  waters 
(whale  lookout  posts  speckled  the 
dunes  in  those  days).  But  hurricanes  in 
1 896  and  1 899  proved  too  much  for  the 
Bankers,  and  many  dismantled  their 
houses,  loaded  them  on  skiffs  and 
sailed  across  Core  Sound  to  begin  a 
new  life. 


4     MARCH/APRIL  1996 


In  1966,  when  the  Cape  Lookout 
National  Seashore  was  established, 
all  but  a  handful  of  the  remaining 
buildings  on  Core  Banks  were  removed 
or  destroyed  by  the  National  Park 
Service  —  along  with  more  than  2,500 
cars,  trucks,  bread  vans  and  abandoned 
dune  buggies. 

Guthrie's  ties  to 
the  islands  are 
strong.  Her  mother 
taught  in  the  one- 
room  schoolhouse 
on  Cape  Lookout; 
she  remembers 
when  the  mailboat 
was  the  cape's  only 
connection  to  the 
mainland.  She 
recalls,  too,  when 
the  road  along 
Harkers  Island  was 
paved  with  shells, 
and  when  shoes 
weren't  worn  from 
spring  to  fall. 

"You  had  a 
church  pair  and  a 
pair  you  wore  to 
town,"  she  says, 
"and  that  was  it." 
When  she  walked  to  church,  she 
carried  her  black  patent-leather  shoes 
in  her  hands.  Better  that  her  bare  feet 
gather  dust,  Guthrie  figured,  than  her 
church  shoes. 

Those  simple  days  have  sadly 
passed  on  Harkers  Island.  Today  the 
community  is  the  first  to  face  the  new 
challenges  coming  to  Down  East. 
With  gorgeous  old  trees  and  water  all 
around,  Harkers  Island  has  attracted 
more  and  more  summer-home  buyers. 
Land  prices  have  skyrocketed;  tradi- 
tional Harkers  Island  industries,  such  as 
boatbuilding  and  commercial  fishing, 
have  declined.  The  winds  of  change 
are  bearing  down  on  Harkers  Island, 
transforming  an  indigenous  culture  in 


Straw-brimmed  tourists  fish 
from  a  Harkers  Island  pier 
in  the  heart  of  Down  East. 
A  lot  of  folks  drive  through  this 

soggy  eastern  half  of 
Carteret  County  on  their  way 
to  catch  the  Cedar  Island  ferry 
to  Ocracoke.  But  few  linger 
to  savor  the  flavor  of  the 
lore-steeped  coastal  communities 
that  comprise  this  colorful  region. 


the  space  of  a  decade. 

When  I  bid  Guthrie  goodbye,  she 
tells  me  to  drive  to  the  end  of  the  road, 
which  terminates  in  a  turnaround  at 
Shell  Point  with  views  to  the  distant 
cape.  Moments  after  I  arrive  at  the 
point,  I'm  joined  by  another  car,  and 
Harkers  Islander  Nannie  Rae  Poole 
emerges  to  tell  me  that  this  was  the 
"sparkin'  place,"  where  island  youth 
gathered  to  court.  Poole  remembers 
when  Shell  Point  extended  far  into  the 
water  —  a  mountain  of  conch,  oyster 
and  clam  shells  so  high  that  kids  had  to 
dig  steps  to  climb  to  the  top.  She  grabs 
me  by  the  elbow  and  points  out  to  the 
cape,  her  bright  pink  blouse  ruffling  in 
the  wind. 


"There  is  hardly  a  day,"  she  says, 
"hardly  a  day  that  I  don't  come  down 
here.  Drive  down  and  sit  right  here  and 
look  out  across  the  water,  turn  around 
and  I  go  back  home.  It's  part  of  me." 

I  nod  and  tell  her  I  have  heard  that 
if  you  sit  on  Shell  Point  long  enough 
you'll  see  every  real  Harkers  Islander 
who  is  left.  It's  true, 
she  says;  it's  true. 

It's  part  of  our 
lives,  you  know  what 
I  mean?"  she  asks. 

No,  I  don't.  I 
say.  But  I  think  I 
would  like  to. 

Back  across  the 
straits,  U.S.  70  takes 
a  sharp  turn  to  the 
northeast,  matching 
the  checkmark- 
shaped  "hook"  of 
Cape  Lookout  across 
the  sound.  At  the 
Smyrna  crossroads, 
khaki-clad  Norman 
Gillikin  meets  me  in 
a  white  pickup  truck. 
I  follow  him  down  to 
Pasture  Point,  the 
small  peninsula 
settled  by  his  "great-great-great- 
grandpappy,"  Cromwell  Hancock,  in  the 
late  1700s.  A  retired  Pentagon  public- 
affairs  officer  with  a  trim,  gray  mous- 
tache and  twinkling  eyes  that  betray  a 
mischievous  humor,  Gillikin  both 
guards  and  promotes  Pasture  Point's 
natural  and  historical  treasures. 

Chief  among  the  latter  is  the  1820 
Hancock  House,  where  he  was  born  and 
through  which  he  now  guides  tours  by 
appointment.  "I  grew  up  in  an  antique," 
Gillikin  says  of  the  house,  a  cheerful 
two-story  cottage  tucked  under  hun- 
dred-year-old pines.  He  points  out  the 
first-floor  room  where  he  was  born  and 
the  second-story  window  from  which  he 
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would  watch  the  moon  rise  over  Core 
Sound.  Family  quilts  are  carefully 
folded  on  the  beds,  the  dining  room 
table  set  with  the  family 
china.  In  the  main  parlor,  he 
taps  on  an  ancient  organ  his 
grandmother  played. 

Currently,  Gillikin 
spends  much  of  his  time 
working  with  marine 
biologists  who  are  exploring 
new  ways  of  cultivating 
oysters.  He's  justifiably 
proud  that  he  farms  the  same 
water  granted  to  his  great- 
uncle  for  an  oyster  garden  in 
1891,  and  he  pulls  up  net 
bags  bulging  with  oysters 
grown  from  tiny  spat.  If  I 
return  later  in  the  fall,  he 
promises,  he'll  teach  me 
what  a  Jarrett  Bay  oyster 
tastes  like.  That  is  a  visit,  I 
assure  him,  he  can 
count  on. 

Hancock  House  typifies 
the  attractions  Down  East 
has  to  offer  —  little  known 
and  easily  passed  by. 
Likewise,  I  would  have 
driven  right  past  Homer 
Fulcher's  house  in  Stacy,  had 
I  not  been  offered  an 
introduction  by  Curt  Salter  of 
the  Waterfowl  Museum  back  on 
Harkers  Island.  At  age  77,  "Mr. 
Homer,"  as  Fulcher  is  known,  has 
"made  a  living  out  of  the  water"  all  his 
life,  Salter  says.  He  has  captained 
tugs,  menhaden  fishing  vessels  and 
charter  fishing  boats.  He  is  best 
known,  however,  for  his  hand-carved 
wooden  decoys.  I  find  Fulcher  sitting 
in  his  small  garage  workshop,  in  a 
rusty  chrome  chair  with  a  torn  green 
vinyl  seat,  packing  a  pipe  with  Carter 
Hall  tobacco. 

"Any  direction  I  looked,"  he  says 
of  his  boyhood  home  on  Piney  Point, 


Riders  from  Cedar  Island's 

White  Sands  Trail  Rides 
gallop  rented  horses  along 
a  deserted  Down  East  beach. 
Cedar  Island  sunsets  provide  serene 
backdrops  for  hour-long  rides 
or  weekend  horseback  trips. 


"every  one  of  those  guys  carved  their 
own  decoys."  With  hatchet,  handsaw 
and  a  wood  rasp,  Down  East  carvers 
fashioned  thousands  of  decoys  during 
the  1940s  and  '50s,  many  for  personal 
use,  but  hundreds  more  for  the  large 
duck  clubs  that  dotted  the  barrier 
islands.  Turning  a  battered  decoy 
upside-down,  Fulcher  shows  me  its 
V-shaped  bottom,  the  telltale  sign  of  a 
quartered  log.  Behind  him,  shelves  are 
a  jumble  of  chisels,  knives  and  carved 
decoy  heads. 

Fulcher's  grandfather  was  raised 
on  Great  Island,  a  wide  stretch  of  Core 


Banks  where  anglers  now  flock  to  the 
Alger  Willis  fish  camp.  For  years 
Fulcher  had  a  "crab  camp"  there,  with 
four  bunks  and  a  two-burner 
kerosene  stove.  It  might  not 
have  been  luxurious,  he  says, 
"but  you  can't  say  the  food 
was  bad  —  oysters,  shrimp, 
fish,  all  you  could  catch." 
One  day  in  the  1960s,  Fulcher 
looked  across  the  sound  and 
saw  smoke  rising  from  those 
dunes;  the  National  Park 
Service  was  clearing  the 
islands  of  the  crab  camps. 
He's  been  back  few  times 
since. 

From  Fulcher's  house  in 
Stacy,  the  road  curls  around 
the  deep  cut  of  Nelson  Bay, 
then  presents  me  with  a 
dilemma.  To  the  left  lies  N.C. 
12  to  Cedar  Island;  to  the 
right,  the  last  few  miles  of 
U.S.  70  and  the  fishing 
communities  of  Sealevel  and 
Atlantic.  I  check  my  watch 
and  make  a  reluctant  choice. 
Atlantic  and  Sealevel  will 
have  to  wait  for  my  next  visit. 

N.C.  12  tunnels  through 
long  stretches  of  tangled 
woods  and  then  suddenly 
bursts  across  10,000  acres  of 
open  black  needlerush  marsh,  the 
largest  remaining  on  the  Atlantic 
seaboard.  Part  of  the  Cedar  Island 
National  Wildlife  Refuge,  the  marsh 
sweeps  to  the  west  for  a  mile  or  more, 
hemmed  in  by  far  trees  that  form  a  thin 
green  horizon.  To  the  east  is  Core 
Sound,  dotted  with  duck  blinds  built  on 
pilings  over  the  water.  The  first  bill- 
boards appear,  advertising  hotels  and 
restaurants  on  Ocracoke  Island,  a  signal 
that  the  ferry  and  the  end  of  the  road  are 
at  hand. 

As  abruptly  as  I  barreled  onto  the 
open  marsh,  I  bore  again  into  dense 
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forest,  the  edge  of  the  Cedar  Island 
community.  Shaped  like  a  giant 
wishbone,  with  18  miles  of  uninhabited 
soundfront  beach  jutting  into 
Pamlico  Sound,  Cedar  Island 
is  Down  East's  most  isolated, 
and  perhaps  most  insular, 
community. 

Once  a  thriving  whaling 
center,  this  is  still  largely  a 
fishing  village,  with  boats 
and  crab  pots  and  nets  and  all 
the  other  tools  of  the  trade 
decorating  its  yards.  There  is 
a  motel  and  a  convenience 
store  and  a  persistent  rumor 
that  this  is  where  the  Lost 
Colony  went  when  it 
disappeared  from  Roanoke 
Island.  In  winter,  duck 
hunters  crowd  the  Driftwood 
Motel,  but  visitors  the  rest  of 
the  year  are  few. 

And  that  makes  it  all  the 
more  peculiar  that  one  of  the 
area's  biggest  tourist  draws 
has  set  up  shop  on  Cedar 
Island.  From  here,  White 
Sands  Trail  Rides  offers 
hour-long  or  weekend-long 
horseback  trips  on  2,000  ares 
of  uninhabited  barrier  island. 
I've  signed  up  for  a  sunset 
dinner  ride. 

Dressed  in  blue  jeans,  cowboy 
boots  and  starched  white  shirt,  owner 
Wayland  Cato  III  leads  me  to  a  gentle 
mare  with  a  dun  coat.  Once  behind  the 
pommel,  I  have  exhausted  my  under- 
standing of  horsemanship.  But  the  mare 
knows  to  follow  the  horse  in  front  and 
disregard  my  weight  above,  and  we 
proceed  at  what  can  only  be  described 
as  a  circumspect  gait. 

We  trace  the  beach,  stirring  gulls 
from  sandbars  as  we  cross  stirrup-deep 
inlets,  trading  stares  with  the  wild 
cattle  that  roam  the  islands.  It  occurs  to 
me,  astride,  that  this  is  one  of  the  few 


Storm  clouds  gather 
above  the  Thorofare, 
the  channel  that  separates 
Cedar  Island  from  the  mainland. 
In  the  foreground, 
a  modified  workboat  of  local  design 
is  moored  in  scenic  solitude. 


ways  to  get  a  sense  of  what  yesteryear 
was  like  Down  East.  Later,  from  the 
topside  lookout  at  the  secluded  horse 
camp,  I  can  see  the  first  stars  twinkling 
over  Core  Sound  and  mile  upon  mile 
of  deserted  island,  marsh  and  water. 
It  is  a  scene  like  those  that  defined  the 
childhoods  of  Fulcher  and  Gillikin, 
and  one  that  brings  Guthrie  sharply 
back  to  mind. 

Before  I  left  Harkers  Island, 
Guthrie  had  asked  me  to  go  with  her  to 
the  home  where  she  was  born.  It  was  a 
handsome,  two-story  frame  house  with 
a  widow's  walk  overlooking  pecan 


trees  and  the  nearby  sound.  Like  so 
many  Harkers  Islanders,  Guthrie  had 
lost  her  patrimony  when  soaring  values 
proved  too  tempting  to  other 
family  members. 

She  parked  her  car  out 
on  the  dirt  road  and  walked 
to  the  small  fenced  cemetery, 
resting  place  for  her  parents, 
grandparents  and  great-grand- 
parents. "There's  room  for 
seven  more,"  she  told  me, 
and  pointed  to  the  headstone 
where  her  husband  is  buried. 
Her  name  is  inscribed  next  to 
his,  with  a  blank  spot  for  the 
year  of  her  death. 

We  spoke  for  a  few 
moments  about  nets  drying 
in  the  front  yard  and  skiffs 
turned  upside  down  on  the 
beach.  She  talked  about  how 
she  would  sometimes  spend 
the  night  in  a  tiny  shotgun 
house  on  the  cape,  watching 
the  lighthouse  beam  flash 
through  the  bedroom  window- 
panes  until  she  fell  asleep. 
Then,  with  not  a  word  of 
explanation,  she  suddenly 
turned  to  me  and  softly  sang 
these  lines:  "Backward,  turn 
backward.  Oh  time  in  thy 
flight.  Make  me  a  kid  again, 
just  for  tonight." 

Now  35  miles  away,  surrounded 
by  horses  shuffling  in  the  dark,  I  look 
up  into  a  Down  East  sky  brilliant  with 
starlight  and  a  Milky  Way  streaking 
across  the  heavens,  and  I  think  of 
Guthrie's  little  song. 

Make  me  a  kid  again,  just  for 
tonight,  I  mutter.  And  while  you're  at 
it,  give  me  a  good,  long  look  at  a  place 
called  Down  East  —  before  it  changes 
forever.  □ 

This  article  first  appeared  in 
Mid- Atlantic  Country,  June  1995. 
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Fever 
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If  you've  visited  the  beach, 

you've  probably  found 
a  shell  that  caught  your  eye 

or  stole  your  heart. 
Some  shells  shimmer  and 
sparkle,  begging  you  to  pluck 
them  from  the  wet  sand. 
Some  boast  twists 
and  curves  so  complex  they 
rival  most  roller  coasters. 
Many  are  heavy  and  sturdy, 
while  others  are  so 
lacy  thin  and  delicate 
they  crumble  in  your  hand. 

A  few,  if  held  close 
to  your  ear,  play  the  tune 
of  the  roaring  surf. 


Continued 
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With  more  than  1 ,000  species  of 
mollusks,  North  Carolina  probably  has 
more  shells  to  find  than  any  other 
Atlantic  state,  says  Hugh  Porter,  the 
state's  resident  "Mr.  Seashell"  and  the 
curator  of  the  shell  collection  at  the 
University  of  North  Carolina  at  Chapel 
Hill  Institute  for  Marine  Science  (IMS). 

In  1955,  Porter  was  hired  to  study 
the  ecology  of  oysters  at  IMS,  then 
called  the  Institute  of  Fisheries  Re- 
search. He  became  curious  about  the 
types  of  shells  that  could  be  found  in 
our  state's  waters.  "I  saw  specimens ... 
being  thrown  away,"  says  Porter,  "and 
that  sort  of  teed  me  off." 

Porter  started  keeping  track  of  the 
shells  he  collected,  and  the  IMS  shell 
collection  was  born.  "Now  (my 
collection  is)  starting  to  pay  off,"  he 
says.  "People  are  starting  to  get 
interested  in  what  we  have  in  our 
waters  and  are  coming  to  me  to  see 
what  has  been  found." 

Although  Porter  has  retired,  he  still 
has  a  part-time  position  at  IMS  keeping 
track  of  the  myriad  shells  that  people 
bring  to  the  institute. 

North  Carolina's  coastal  geogra- 
phy and  currents  are  responsible  for 
much  of  the  state's  shell  diversity,  says 
Porter.  The  cool  Labrador  current  flows 
down  from  the  north  and  heads  seaward 
at  Cape  Hatteras,  making  the  cape  the 
southernmost  point  to  find  cool-water 
mollusks  such  as  the  common  blue 
mussel  and  the  Atlantic  surf  clam. 
Along  the  southern  portion  of  our 
coast,  the  Gulf  Stream  brings  creatures 
from  warm,  Caribbean  waters.  The 
current  turns  toward  Europe  when  it 
reaches  Cape  Hatteras,  forming  the 
northern  limit  for  many  tropical 
mollusks  such  as  the  Scotch  bonnet  and 
calico  scallop. 

Many  Caribbean  species  require 
hardbottom  habitats  instead  of  the 
sandy  bottoms  found  in  the  state's 
sounds  and  nearshore  waters.  Natural 
ledges  and  World  War  II  shipwrecks 
provide  this  habitat  with  hideaways  for 
breeding  and  shelter  from  predators. 
They  are  prime  places  for  Anne 
Buddenhagen's  underwater  forays  in 
search  of  exotic  shells. 
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If  Hugh  Porter  is  the  state's 
most  knowledgeable  professional, 
Buddenhagen  is  among  the  state's 
most  informed  amateurs.  When 
vacation  rolls  around,  Buddenhagen 
has  one  thing  on  her  mind  —  collect- 
ing shells. 

"I'd  plan  my  whole  life  around  it 
if  I  could,"  she  says. 

Buddenhagen' s  vacations  are 
filled  with  hours  of  searching  for  rare 
seashells:  scuba  diving  in  North 
Carolina  and  Caribbean  waters, 
combing  sandy  beaches  and  trudging 
through  thick,  black  marsh  mud.  Like 
a  scientist,  she  carefully  documents 
where  she  finds  each  shell.  She  also 
photographs  each  in  its  natural  habitat 
to  give  fellow  members  of  the  North 
Carolina  Shell  Club  a  glimpse  of  how 
the  mollusks  live. 

Buddenhagen  caught  shell  fever 
by  accident.  In  August  1979,  she  was 
determined  that  Hurricane  David 
would  not  ruin  her  long-awaited  beach 
trip.  After  the  storm  passed,  she 
combed  the  beach  for  the  remaining 
days  of  her  vacation.  She  found  some 
unusual  shells,  but  no  one  knew  what 
they  were.  She  had  almost  forgotten 
about  them  when  she  stopped  for  ice 
cream  and  saw  a  small  shell  guide.  It 
was  written  by  the  late  R.  Tucker 
Abott,  well-known  for  his  larger 
volume,  "American  Sea  Shells."  In  the 
guide's  introduction,  Tucker  empha- 
sized the  importance  of  carefully 
documenting  the  location  of  every 
shell  you  collect.  You  can  always  add 
the  names  later,  he  advised. 

After  reading  the  guide, 
Buddenhagen  wrote  down  everything 
about  the  shells  she'd  found.  The 
result  was  a  new  passion  in  life,  not  to 
mention  numerous  awards  for  her 
shell  collections. 

Most  members  of  the  Shell  Club 
share  this  passion.  The  club  formed  in 
1957  and  now  boasts  more  than  200 
members.  Its  members  meet  at  the 
coast  four  weekends  each  year  to 
listen  to  speakers  or  participate  in 
workshops  on  shell  crafts  or  identifi- 
cation. On  Saturday,  they  go  on  a  field 
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trip,  sometimes  taking  a  boat  to  one  of 
the  barrier  islands.  It's  actually  a 
treasure  hunt  —  the  person  with  the 
best  find  of  the  day  receives  a  prize. 

But  the  big  event  comes  in 
November,  when  members  gather  at 
the  Cape  Fear  Museum  in  Wilmington 
for  the  annual  N.C.  Shell  Show.  Judges 
award  trophies  and  ribbons  in  21 
categories,  some  for  shell  crafts  or 
photography  and  some  for  the  scientific 
merit  of  collections.  Collections  are 
divided  into  "self-collected"  or  "from 
any  source."  Although  some  shellers 
insist  on  finding  their  own  treasures, 
others  don't  hesitate  to  pay  for  a 
coveted  specimen.  At  the  last  show,  a 
dealer  offered  shells  ranging  from 
$1.50  for  an  onyx  cowrie  from  the 
Philippines  to  $3,500  for  a  Fulton's 
cowrie  found  in  Mozambique. 

Many  shell  club  members  travel 
the  world  to  expand  their  collections. 
Shell  tags  list  exotic  locales,  such  as 
the  Caribbean,  the  Red  Sea,  Australia 
and  Japan.  Many  retirees  find  shell 
collecting  the  perfect  hobby  because 
they  have  time  to  travel. 

Although  Buddenhagen  has  yet  to 
retire,  she  does  travel  all  over  the  world 
for  shells.  But  the  adventure  is  not 
what  draws  her.  The  best  part,  she  says, 
is  the  peaceful  feeling  she  gets  from 
swimming  underwater  in  a  dim,  green- 
glazed,  slow-motion  world  or  standing 
in  a  salt  marsh  with  the  breeze  ruffling 
the  tall  grass.  Buddenhagen  is  happy 
just  watching  the  snails  and  clams  in 
their  natural  environment. 

The  mantle,  a  fleshy  tissue  that 
lines  the  inside  of  the  shell,  is  what 
actually  creates  the  mollusk's  outer 
covering.  The  mantle  takes  in  minerals 
from  seawater  and  forms  a  substance 
called  conchiolin  that  it  uses  to  form  a 
lattice  framework.  Calcium  carbonate 
from  the  seawater  forms  crystals  on  the 
lattice,  and  the  shell  grows.  The  mantle 
produces  color  by  concentrating 
pigments  from  food  in  cells  along  its 
lattice  edge. 

The  characteristic  shape  and  color 
of  a  shell  rely  on  the  genetic  code  of 
the  animal.  In  each  species,  genes 
determine  what  the  mantle  can  draw 


from  seawater  or  food.  Genes  also 
determine  where  the  pigment  cells 
attach  on  the  lattice.  Depending  on 
their  placement,  these  cells  form 
patterns  of  bands,  dots  and  zigzags. 
The  animal's  environment  is  important 
too  —  it  determines  what  minerals  are 
actually  available. 

Shell  identification  sometimes 
requires  delving  into  research  literature 
to  determine  subtle  differences  in 
species.  Two  shells  with  slightly 
different  patterns  may  be  variations  of 
the  same  species.  Or  a  small  shell 
could  be  a  young  mollusk  rather  than 
an  adult  of  a  small  species. 

Some  shells  pose  an  identification 
challenge  even  for  veteran  shell 
collectors  or  researchers.  Authorities 
base  species  classification  on  the 
features  of  the  creature  inside  the  shell 
rather  than  the  shell  itself.  If  someone 
discovers  a  new  shell  that  is  empty,  it 
is  placed  in  a  group  based  on  the 
shell's  features.  If  someone  later  finds 
that  same  shell  with  the  living  animal 
inside,  the  organism  might  be  reclassi- 
fied. 

People  who  concentrate  on 
studying  shells  are  called  concholo- 
gists.  Those  who  focus  on  the  whole 
animal  are  called  malacologists;  they 
study  the  mollusk's  physiology  and 
behavior.  Classifications  become 
clearer  as  scientific  groups  and 
collectors  continue  to  learn  and 
contribute  information  about  mollusks 
and  their  shells. 

Although  they  don't  work  directly 
with  scientists,  passionate  shell 
collectors  like  Buddenhagen  can  make 
extraordinary  contributions  to  science. 
The  wealth  of  information  that 
amateurs  accumulate  allows  scientists 
to  note  changes  in  abundance  and 
locations  of  shells.  And  their  shell 
identification  skills  provide  a  valuable 
resource  for  students  and  researchers. 

As  Buddenhagen  discovered,  good 
collectors  know  to  hit  the  beaches  right 
after  big  storms  and  hurricanes.  But 
many  leave  too  soon  and  miss  shells 
that  continue  to  wash  in  weeks  later, 
Porter  says. 

Another  good  time  for  finding 


shells  comes  after  the  passage  of  a  cold 
front.  This  sudden  blast  of  cold  air 
lowers  water  temperatures  and  kills 
many  tropical  species  that  can't 
survive  a  rapid  change  to  lower 
temperatures.  Other  marine  animals 
feed  on  the  dead  organisms,  and  the 
empty  shells  eventually  wash  ashore. 

Porter  says  the  best  shell  collect- 
ing in  North  Carolina  is  usually  on 
barrier  islands  during  the  late  winter 
months.  Wind  direction  is  also  an 
important  factor  because  the  wind 
drives  the  waves  that  bring  in  the 
shells.  "A  good  direction  is  generally 
out  of  the  northeast,"  Porter  says. 
During  the  summer,  the  winds  blow 
from  the  southwest. 

The  equipment  needed  for  shell 
collecting  varies  with  the  site.  The 
ocean  side  and  the  sound  side  of  a 
barrier  island  have  different  shells. 
Shoes  aren't  necessary  on  a  sandy 
beach,  but  a  sturdy  pair  is  needed  in 
the  thick  mud  of  sounds  where  razor- 
sharp  oyster  shells  can  slice  a  foot. 
Although  offshore  exploration  will 
require  scuba-diving  equipment,  the 
basic  tools  for  sounds  and  beaches  are 
simple: 

•  A  collecting  bag  with  a  few 
small  containers  for  storing  fragile 
shells  separately. 

•  A  notebook  and  pen  to  record 
date,  location  and  conditions. 

•  A  shell  guide  to  identify  the 
shells  you  find. 

•  A  hand  rake  if  you'll  be  looking 
through  piles  of  shells. 

•  Sunscreen  to  protect  your  face 
and  neck  from  burns. 

It's  also  important  that  visitors  to 
beaches  and  sounds  ask  themselves 
several  important  questions:  Is  this 
shell  really  special  to  me?  What  am  I 
going  to  do  with  it  after  I  get  home? 

North  Carolina  has  no  laws 
against  collecting  empty  shells  or 
limits  on  the  amounts  that  can  be 
taken.  The  state  relies  on  a  system  of 
personal  values.  Some  first-time 
visitors  get  carried  away,  filling 
buckets  and  baskets.  But  after  vaca- 
tion, most  shells  are  thrown  out  or 
forgotten.  It's  fine  to  take  a  few  shells 
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home,  but  leave  the  rest  for  others  to 
enjoy,  says  Lundie  Spence,  North 
Carolina  Sea  Grant's  marine  education 
specialist. 

And  unless  a  person  is  a  serious 
collector  or  a  researcher,  there's  no 
reason  to  collect  a  living  animal  just 
for  the  shell,  says  Spence.  The 
procedure  for  removing  the  animal  can 
be  tedious  and  often  ends  up  damaging 
the  shell.  If  you  forget  about  the 
mollusk  and  leave  it  in  a  jacket  pocket 
or  car  trunk,  the  smell  will  linger  long 
after  vacation  has  ended. 

There  are  several  alternatives  to 
taking  live  mollusks  from  inlets, 
offshore  waters  and  below  the  tideline 
on  the  beach.  You  can  take  their 
pictures.  Or  you  can  relax  and  enjoy 
watching  the  animals  as  they  feed, 
slide  about  and  fight  off  enemies. 
Those  who  enjoy  writing  can  take 
along  a  notebook  and  record  their 
impressions  of  the  animal's  behavior 
and  habitat.  That's  what  naturalist 
Rachel  Carson  did  when  she  wrote 
"The  Edge  of  the  Sea"  and  "The  Sea 
Around  Us." 

Later,  you  can  read  and  reminisce 
about  that  blustery  day  after  a  storm  or 
that  warm  afternoon  spent  wading  in 
tidal  pools,  looking  for  the  perfect 
shell. 

Learning  the  names  of  shells 
makes  a  trip  to  the  shore  more  satisfy- 
ing and  exciting,  says  Buddenhagen. 
Instead  of  seeing  pretty,  nameless 
objects  strewn  along  the  shore,  you 
recognize  familiar  old  friends.  And 
when  that  unusual  specimen  turns  up, 
it  sends  you  scurrying  for  your  shell 
guide.  It  changes  a  walk  down  the 
beach  forever. 

For  information  about  the  N.  C. 
Shell  Club,  contact  Betty  Muirhead,  30 
Queens  Grant  Circle,  Shallotte,  NC 
28459,  910/754-5216. 

Hugh  Porter's  popular  shell 
guide,  "Sea  Shells  Common  to  North 
Carolina, "  is  being  revised.  It  will  be 
available  from  Sea  Grant  in  late 
spring.  E3 


The  Animal  Inside 


The  whole  animal,  shell  included, 
is  called  a  mollusk,  which  means  "soft- 
bodied."  But  not  all  animals  with  shells 
are  mollusks.  Barnacles,  lobsters  and 
crabs  have  a  type  of  shell,  but  they  are 
arthropods,  which  are  more  closely 
related  to  insects.  Conversely,  not  all 
mollusks  have  shells.  For  example,  the 
squid  is  a  mollusk  with  only  a  small, 
thin  piece  of  chitin  inside  its  body, 
and  the  octopus  is  a  mollusk  with  no 
shell  at  all. 

Shells  can  be  divided  into  two 
main  types:  bivalves  and  gastropods. 
Bivalves,  such  as  oysters  and  clams, 
have  two  shell  sections  connected  by  a 
hinge.  Gastropods,  such  as  whelks 
and  moon  snails,  have  a  single  shell 
that  usually  grows  in  a  spiral.  The 
spiral  is  open  on  one  end  where  the 
head  and  foot  emerge. 

Most  bivalves  eat  by  filtering  food 
from  the  water.  Gastropods  have 
toothed,  tonguelike  radula.  Herbivores 
may  use  the  radula  for  scraping  plants 
off  rocks.  Carnivores  may  use  it  to 
rasp  animal  shells.  Omnivores  use  it 
for  both. 

To  find  specific  shells,  learn 
where  the  mollusk  lives.  The  oceanfront 
is  scattered  with  shells  of  marine 
mollusks;  soundside  you'll  find  the 
shells  of  brackish  water  mollusks.  A 
mollusk's  food  preferences  will  also 
provide  clues  to  where  it  might  be 
found.  For  example,  marsh  peri- 
winkles, which  are  herbivores,  climb 
up  and  down  the  stems  of  marsh 
grasses.  Moon  snails,  which  are 
carnivores,  burrow  in  the  estuarine 
sands  of  tidal  pools  and  inlets  where 
they  are  likely  to  encounter  prey. 

The  thickness  of  the  shell  offers 


information  about  the  animal's  habitat 
and  lifestyle.  The  fragile  angel  wing 
protects  itself  by  burrowing  into  the 
hard  mud  in  sounds  and  feeds  by 
extending  siphons  above  the  mud 
surface,  bringing  in  food  particles  with 
the  water.  The  small  but  hardy 
coquinas  burrow  just  below  the  sand's 
surface  at  the  tideline,  so  each  wave 
uncovers  them  and  washes  them 
farther  up  the  beach. 

Mollusk  movement  depends  on 
the  species.  Most  gastropods  move 
along  the  bottom  by  sending  a  series 
of  ripples  through  their  broad, 
muscular  foot.  Others  have  a  foot  that 
they  use  to  pull  themselves  along  or  to 
burrow  into  mud.  Some  bivalves,  such 
as  mussels,  spin  a  strong  thread  called 
a  byssus  to  anchor  themselves  to  rocks 
and  plant  stems.  Other  bivalves,  such 
as  oysters,  cement  themselves  to  a 
hard  surface  and  remain  there  for  life. 
Scallops  perform  the  most  spectacular 
bivalve  movement.  They  "swim"  in  a 
zigzagged  course  by  clapping  two 
valves  together,  ejecting  water  out  of 
the  back  of  their  shell. 

Many  of  North  Carolina's 
mollusks,  such  as  oysters,  scallops  and 
clams,  are  commercially  valuable. 
Although  none  of  the  state's  mollusks 
are  toxic,  some  have  an  unpleasant 
taste  or  are  too  small  or  uncommon  for 
commercial  harvest.  Tiny  coquinas 
make  a  delicious  broth  but  are  too 
small  to  be  harvested  economically. 
Americans  usually  find  arks  and 
bittersweets  too  bitter.  Apart  from 
coastal  restaurants  that  offer  fritters  or 
stew  made  with  local  whelks  (often 
called  conchs),  there  is  no  real  market 
for  North  Carolina  gastropods.  □ 
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OF  THE  SEA 


Bx  Rachel  Wharton 


Astropecten 
articulata, 
margined 
sea  star 


In  the  constant  beach  battle  for 
the  prettiest  shell  or  sand  dollar,  one 
thing  trumps  all:  the  starfish.  As  the 
most  recognizable  member  of  the 
marine  community,  it's  literally  the 
star  of  the  sea.  With  almost  perfect 
symmetry,  the  creature  seems  to  hold 
a  celestial  power. 

Starfish  are  strictly  marine,  and 
most  North  Carolina  species  live 
around  the  subtidal  zone  or  on  the 
sandy  seafloor  of  the  continental  shelf. 
Of  more  than  2,000  species  known 
worldwide,  only  30  to  40  can  be  found 
in  Tar  Heel  waters,  with  the  greatest 
variety  south  of  Cape  Hatteras.  But 
except  for  shrimpers,  divers  or  re- 
searchers, most  people  never  see  these 
warm  water  species.  Only  a  few  types 
of  starfish  commonly  wash  on  the 
shore.  One  of  the  best  times  to  search  is 
after  winter  storms  and  cold  fronts, 
which  often  strand  marine  organisms 
on  the  beaches. 

One  of  these  species  is  the 
margined  sea  star,  Astropecten 
articulata,  so  named  because  of  the 
whitish  line  around  its  upper  body. 
Another  is  the  grey  sea  star,  or  Luidia 
clathrata.  Both  of  these  starfish  are 
usually  foggy  gray  and  reach  about  3  to 
5  inches  in  diameter. 

The  most  familiar  of  the  southeast- 
ern starfish  is  the  common  sea  star,  or 


Asterias  forbesi  —  often  seen  as  a 
chubby,  wine-colored  starfish  with 
orange-yellow  knobs,  measuring  about 
6  inches  across.  Bill  Kirby-Smith, 
zoologist  at  the  Duke  University 
Marine  Lab,  calls  it  the  "freshman 
zoology  starfish"  because  it  is 
dissected  in  class. 

Starfish  are  members  of  the 
phylum  Echinodermata,  a  word  that 
stems  from  the  Greek  words  echino, 
meaning  hedgehog,  and  derma, 
meaning  skin.  In  any  survey  of  the 
animal  kingdom,  says  Kirby-Smith, 
the  echinoderms  are  important.  They 
are  an  evolutionary  step  away  from 
the  chordates,  the  phylum  to  which 
humans  belong. 

In  the  constant  beach  battle  for 
the  prettiest  shell  or  sand  dollar, 
one  thing  trumps  all:  the  starfish. 
As  the  most  recognizable  member 
of  the  marine  community, 
it's  the  star  of  the  sea. 
With  almost  perfect  symmetry, 
the  creature  seems  to  hold 
a  celestial  power. 

Of  course,  another  reason  to  study 
the  organism  is  its  symmetry.  This 
symmetry  —  unique  to  echinoderms 
such  as  starfish  and  sea  urchins  —  is 
emphasized  throughout  the  animal's 
body.  Although  humans  have  bilateral 
symmetry  (two  arms,  two  legs,  two 
eyes),  starfish  have  radial  symmetry 
—  five  symmetrical  sections. 

Most  starfish  have  five  arms,  but 


many  have  as  many  as  25  or  50, 
always  in  multiples  of  five.  The 
common  seastar's  arms  are  very 
long,  and  the  central  body  is  small. 
In  others,  such  as  the  Pacific  sea  bat 
(named  for  the  flesh  between  its 
arms),  the  body  looks  more  like  a 
pentagon. 

The  starfish's  mouth  is  located 
in  the  center  of  its  body  on  its 
underside.  Around  the  mouth  is  a 
nerve  ring,  which  connects  to  radial 
nerves  in  each  arm.  The  starfish  has 
no  brain,  just  this  simple  nervous 
system.  It  relays  impulses  from  arm 
to  arm.  At  the  tip  of  each  arm  are 
delicate  sensors  that  can  detect  food 
or  chemicals,  and  a  sensitive  eyespot 
that  can  perceive  shadows  and  light. 
Along  the  underside  of  each  arm  runs 
a  groove  from  which  thousands  of 
flexible  tube  feet  extrude. 

Tube  feet  are  the  movers  and 
shakers  in  the  starfish's  water 
vascular  system,  another  trait  unique 
to  echinoderms.  On  the  top  of  the 
starfish,  a  small  circular  sieve  plate 
rests  between  the  intersection  of 
two  arms. 

Water  is  brought  in  through  the 
sieve  plate  and  carried  to  the  arms 
and  feet.  Through  hydraulic  power, 
the  feet  blow  up  and  deflate,  blow  up 
and  deflate,  moving  the  animal 
forward.  Most  starfish  have  a  sucker 
at  the  end  of  each  tube  foot  that 
enables  it  to  cling  and  climb.  The 
margined  sea  star  and  the  grey  sea 
star  have  pointed  tube  feet  to  move 
themselves  across  soft  sand. 

In  general,  starfish  reproduce 
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when  males  and  females  spawn  their 
eggs  and  sperm  in  the  water.  The 
fertilized  eggs  develop  into  free- 
swimming  larvae,  which  metamor- 
phose into  miniature  starfish.  But  if 
you  cut  a  common  starfish  into  parts, 
you  could  create  five  new  organisms. 
When  a  starfish  loses  an  arm,  a  new 
one  will  begin  growing  within  days.  If 
the  arm  is  still  attached  to  a  part  of  the 
body  core,  it  can  produce  a  new 
starfish.  Some  species  even  reproduce 
by  breaking  apart  and  slowly  regener- 
ating an  entire  body  from  a  single  arm. 

Starry-eyed  beachcombers 
scan  the  shores  for  a  whelk's  shell, 
a  blue  mussel  and  — 
if  they're  really  lucky  — 
the  starfish. 

Although  the  starfish  looks  rigid, 
it's  actually  flexible  —  watch  a 
starfish  flip  its  arms  underneath  its 
body  to  turn  upright  after  a  spill.  The 
duality  stems  from  calcareous  plates, 
which  cover  the  body  and  act  like  a 
suit  of  armor.  These  plates  are 
protected  with  a  thin  layer  of  skin 
cells  that  are  covered  with  cilia,  tiny 
hairs  to  sweep  away  dirt  and  debris. 
The  plates  are  also  coated  with 
knobs  or  spines,  which 

illlllllllft5&,      vary  in  shape, 
color  and 


size  depending 
on  the  species. 
Peeking  out  between  the 
plates  are  skin  gills  — 
bumps  of  skin  exposed  to  the 
ocean  environment.  These 
take  in  oxygen  and 
give  off  carbon 
dioxide.  Some  j 
types  of 
star- 


fish also  have 
pedicellarias,  tiny  pincers 
that  crush  whatever 
crosses  their  path. 

All  starfish  are 
successful  scavengers 
and  predators.  Some 
attack  mollusks, 
some  feed  on  dead 
fish  and  others  take 
in  organisms  from  seawater. 
Pincer-carrying  starfish,  such  as  the 
Asterias  forbesi,  can  consume  massive 
amounts  of  shellfish,  much  to  the 
dismay  of  oystermen. 

In  class,  Kirby-Smith  likes  to 
compare  the  eating  habits  of  the 
Asterias  forbesi  with  another  starfish 
common  to  North  Carolina  —  the 
Astropecten. 

Asterias  moves  from 
oyster  bed  to  oyster  bed 
by  curling  up  on  the  tips 
of  its  arms  and  floating  with 
the  tide.  Some  oyster  beds 
have  been  reported  to  contain 
more  than  1,000  starfish.  In  the 
early  20th  century,  oystermen 
would  rip  up  the  starfish 
to  kill  them,  unknow- 
ingly multiplying 
their  problem. 

*  m^.  to 

feed,  the 
Asterias 

mounts  a  mollusk  and  tugs  on  the 
tightly  shut  shell  with  its  tube  feet.  It's 
said  that  when  an  Asterias  pops  open 
a  large  clam,  it  applies  12  pounds  of 
pressure.  When  the  shell  opens  just  a 


Luiclia  clathrata,  grey  sea  star 

crack,  the  starfish  everts  its  stomach 
through  its  mouth  and  into  the  mollusk. 
digesting  the  animal. 

The  Astropecten,  on  the  other 
hand,  consumes  organisms  whole, 
spitting  shell  or  debris  from  its  mouth. 
These  starfish  consume  tiny  organisms 
—  anything  a  few  millimeters  in  size, 
including  others  of  its  species.  The 
Astropecten  is  covered  with  a  special 
spine  that  "looks  like  the  canopy  of  the 
rainforest,"  says  Kirby-Smith.  The 
branches  of  the  "trees"  protect  the  body 
from  sand  and  other  debris. 

One  thing  Kirby-Smith  wants  to 
see  investigated  is  the  status  of  the 
common  starfish  Asterias  forbesi.  He 
believes  this  starfish  is  becoming  more 
scarce  for  unknown  reasons. 

But  most  starfish  live  uncontrover- 
sial,  secluded  lives.  Starfish  have  few 
natural  enemies,  and  the  once  irate 
oystermen  have  all  but  lost  their 
industry  to  pollution  and  disease. 
Except  for  tourist  shop  trinkets, 
there's  no  commercial  demand  for 
starfish.  And  outside  of  class  discus- 
sion and  dissection,  says  Kirby-Smith, 
there  is  little  search  for  new  starfish 
information. 

For  starry-eyed  beachcombers, 
however,  the  quest  is  always  on.  They 
scan  the  shores  for  a  whelk's  shell,  a 
blue  mussel  and  —  if  they're  really 
lucky  —  the  starfish.  □ 
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Rocky  Branch  site  before  repair,  upstream  view 
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Written  and  photographed 
by  Carla  Burgess 

It's  close  to  noon  on  Rocky 
Branch  Creek,  and  Joe  Chaplin 
kneels  beside  a  sliver  of  the 
muddy  stream.  Something  is 
bubbling,  squirming  below  the 
clouded  water  and  he  scoops  it 
gingerly  into  a  cupped  palm.  A 
salamander,  he  acknowledges 
excitedly,  closing  his  fingers 
around  it. 

The  creek  is  making  a 
comeback,  he  says,  plopping  the 
wriggling  creature  into  the  water 
a  few  yards  downstream.  Chaplin 
is  one  of  a  team  of  Midwesterners 
summoned  to  repair  a  portion  of 
this  degraded  waterway  that 
carves  through  the  N.C.  State 
University  campus.  Today  the 
school's  maintenance  workers  are 
diverting  the  flow  of  the  stream 
through  a  pipe  so  that  the  repair 
team  can  shore  up  the  eroded 
banks  along  the  channel.  Chaplin 
is  tackling  a  personal  project, 
plucking  and  relocating  a  few 
amphibians  and  crayfish  from  the 
muddy  puddle  left  behind. 

Aquatic  organisms  are  tell- 

Continued 
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Placement  of  interlocking  A-jacks  and  bank  grading 


tale  indicators  of  water  quality  in  a  stream,  but 
they're  not  all  created  equal.  Tough-shelled  and 
hardy,  crayfish  are  more  tolerant  of  silt  and 
pollution,  yet  they  still  need  water  of  average 
quality.  Porous-skinned  amphibians  are  more 
delicate  and  frequent  even  cleaner  water.  Fish  such 
as  trout  and  insects  such  as  mayflies  and  stoneflies 
are  superpicky,  and  you  won't  find  any  here.  Yet,  to 
observe  even  a  few  crustaceans  and  amphibians  in 
Rocky  Branch,  at  one  time  labeled  the  most 
polluted  urban  stream  in  the  state,  is  meaningful. 

Once  a  repository  for  all  sorts  of  foul  waste  — 
inks  from  the  university's  printing  presses,  oil  from 
the  motor  pool  and  milky  discharges  from  the 
cafeteria  —  Rocky  Branch  has  been  one  of  many 
inland  watercourses  that  ferry  pollution  toward  the 
coast.  (East  of  campus,  the  creek  joins  with  Walnut 
Creek,  which  meets  the  Neuse  River.)  But  even  as 
the  university  has  cleaned  up  its  act,  reducing 
current  point  source  discharges  to  a  handful,  the 
stormwater  that  pulses  over  a  proliferating  asphalt 
landscape  —  tennis  courts,  parking  lots,  rooftops  — 
still  contributes  to  the  creek's  demise.  Like  many 
urban  streams,  the  creek  has  been  straightened,  its 
channel  "armored"  with  concrete  and  riprap.  The 
energy  that  was  once  spread  over  slow  meanders  of 


the  stream  now  has  only  one 
place  to  go:  down.  Where  the 
flow  of  water  is  high,  the 
result  is  a  deep,  undercut 
channel  with  steep,  crum- 
bling edges. 

Hardening  or  armoring  a 
stream  channel  with  concrete 
may  get  the  water  "out  of  the 
way"  but  it  exacts  a  price. 
What  provides  relief  for 
upstream  property  owners 
can  mean  big  problems  miles 
below.  Accelerated  water 
flow  can  transfer  erosion 
and  flooding  downstream. 
And  clean  drinking  water, 
plenty  of  fish  to  catch  and 
quality  areas  for  recreation 
are  directly  linked  to  the 
amount  of  development 
and  hard  surfaces  surround- 
ing a  waterway. 

This  is  the  case  along 
Rocky  Branch  Creek,  much  of  which  is  funneled  through 
culverts  and  cordoned  by  concrete  walls.  Other  parts  of  the 
creek  flow  swiftly  through  its  steepening  banks,  undermin- 
ing loads  of  mud  and  sediment.  The  final  natural  blow  to  a 
degraded  stream  is  the  disappearance  of  habitat  and  the 
community  it  supports.  Nutrient-laden,  silt-clogged  waters 
can  no  longer  sustain  animals.  The  disappearance  of  plants 
along  the  stream  also  packs  a  wallop.  Overhanging  plants 
shade  and  cool  waters,  making  oxygen  more  abundant, 
while  their  roots  absorb  pollutants  and  hold  soil  in  place. 

It  was  along  a  relatively  stable  section  of  Rocky  Branch 
that  the  university  decided  to  experiment  with  a  new 
technique  known  as  bioengineering.  This  practice  couples 
plants  with  man-made  structures  to  restore  streams  to  a 
more  natural  state.  The  combination  serves  two  purposes. 
The  engineering  principles  help  stabilize  the  bank  and  direct 
the  flow,  while  the  biological  principles  improve  wildlife 
habitat,  water  quality  and  natural  beauty  of  the  stream.  With 
the  help  of  a  grant  from  the  N.C.  Division  of  Water  Re- 
sources and  in  conjunction  with  a  N.C.  Sea  Grant  work- 
shop, a  project  was  started  along  Rocky  Branch  last  fall. 

The  site  was  a  natural  choice.  Bordered  on  one  side  by 
a  wide  campus  greenway,  it  allowed  for  a  regrading  of  the 
bank  on  one  side  to  a  more  gradual  slope.  After  excavating 
and  regrading,  the  repair  team  placed  interlocking  concrete 
"A-jacks"  at  the  toe,  or  base,  of  the  slope.  The  empty  spaces 
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were  filled  in  with  loose  synthetic  fibers.  The  soil 
on  the  upper  slope  of  the  bank  was  hemmed  in 
with  a  tight-knit  blanket  of  natural  and  synthetic 
fiber.  A  roll  of  compressed  coconut  fibers  was  laid 
end-to-end  upstream  of  the  rows  of  A-jacks  for 
added  support.  Several  weeks  later,  volunteers 
planted  grasses  and  poked  cuttings  from  willow 
trees  along  the  bank.  When  the  willows  sprout  in 
early  spring,  the  tough,  fast-growing  trees  should 
establish  a  deep  root  system  resistant  to  erosion. 
The  willows  will  also  help  slow  the  flow  of  water 
in  the  stream. 

In  some  rural  farm  areas  of  the  Midwest, 
bioengineers  have  used  large  willow  poles  as  the 
sole  source  of  stabilization.  Augered  deep  into  the 
banks,  the  willows  are  often  a  cost-effective 
method  of  erosion  control. 

In  urban  Illinois,  bioengineering  has  become 
popular  because  it  is  more  affordable  than  all-rock 
structures,  says  Randy  Stowe,  a  Chicago-area 
consultant  who  designed  the  Rocky  Branch 
demonstration  project.  Low-quality  limestone  is 
the  only  locally  available  material.  But  even 
though  bioengineering  is  a  sound  technique,  and 
vegetative  buffers  are  one  of  the  most  important 
aspects  of  a  healthy  stream,  the  concept  often 
requires  "creative  marketing,"  he  says. 

"Many  private  landowners  have  an  image 
coming  out  of  Better  Homes  and  Gardens,  of 
green  lawn  sweeping  down  to  the  water's  edge," 
he  says.  One  selling  point  is  that  taller  vegetation 
near  the  water  deters  Canada  geese,  an  animal  that 
has  reached  nuisance  numbers  in  some  urban  areas, 
says  Stowe. 

The  type  of  vegetation  is  important.  Exotic  or  invasive 
species,  such  as  honeysuckle,  often  take  over  native  plants 
and  tend  to  have  shallow  root  systems.  Native  plants  work 
best.  Willows,  silky  dogwood  and  sycamores  are  just  a  few 
of  the  woody  species  that  are  suited  to  our  climate  and  land. 

Bioengineering  isn't  a  cure-all  and  it  won't  work 
everywhere.  The  amount  of  impervious  surface  within  a 
watershed  or  basin  will  determine  how  much  a  stream  or 
waterway  can  be  biologically  upgraded. 

"If  that  watershed  is  75  percent  impervious  asphalt,  you 
can  give  it  up,"  says  George  Norris,  coordinator  of  a  state- 
wide stream  monitoring  and  educational  program  for  the 
N.C.  Division  of  Water  Resources. 

But  the  emphasis  on  the  natural  elements  of  stream 
repair  can  do  a  lot  to  change  perception,  influence  planning 
and  help  to  improve  water  quality  in  streams. 


A-jacks  in  foreground; 
oak  staking  of  coconut  fiber  logs  in  background 

"A  lot  of  people  want  nature  to  look  like  an 
outdoor  carpet,"  says  Norris.  "If  they  see  a  lot  of 
brambles  and  weeds,  they  think  it  doesn't  look 
good,  doesn't  look  landscaped.  But  if  you've  got 
these  tulip  poplars  and  little  sycamore  trees,  they 
may  look  funky,  but  they're  doing  an  important 
job.  A  lot  of  it  is  changing  people's  perception." 

Rocky  Branch  may  never  be  a  trout  stream, 
but  it  can  be  a  better  stream.  And  so  can  a  lot  of 
our  coastal,  rural  and  urban  rivers. 

The  N.C.  Division  of  Water  Resources  under 
the  N.C.  Department  of  Environment,  Health 
and  Natural  Resources  provided  partial  funding 
for  the  N.C.  State  University  project.  For  informa- 
tion about  funding  a  stream  repair  project  in  your 
area,  call  JejfBruton,  environmental  specialist, 
at  919/715-0387.  □ 
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Where  Late  the  Sweet  Birds  Sang 


Wen  my  wife  and  I  visit  the 
beaches  at  Bogue  Banks  or  Bear 
Island,  our  4-year-old  daughter 
delights  in  watching  the  gulls  and 
sandpipers.  The  shorebirds  enthrall 
her,  and  like  all  children,  Vera  revels 
in  a  good  chase.  Watching  her  among 
the  hundreds  of  birds,  it  is  impossible 
to  imagine  our  ocean  beaches  and  salt 
marshes  without  those  great  flocks. 
That  was  not  the  case  a  century  ago. 
Then,  we  could  have  scanned  the  same 
wide  shores  and  the  sea  around  them 
without  spying  a  single  tern  or  gull, 
blue  heron  or  snowy  egret  among  the 
salt  marshes. 

T.  Gilbert  Pearson,  a  young 
naturalist  from  Guilford  College, 
documented  the  demise  of  our  coastal 
birds.  One  scene  from  his  1937 
autobiography  stands  out  most  vividly 


By  David  Cecelski 

in  my  mind.  Exploring  the  barriers  near 
Beaufort  in  1 898,  he  stumbled  on 
market  hunters  destroying  a  seabird 
rookery  near  Beaufort.  The  sight  nearly 
turned  his  stomach.  "For  hours,"  he 
wrote,  the  seabirds  were  "driven  up  and 
down  the  beach  and  the  roar  of  guns 
was  almost  continuous."  By  the  time 
the  shooting  subsided,  the  huge  nesting 
site  had  disappeared  in  a  cloud  of  sand, 
blood  and  feathers. 

Pearson  had  witnessed  a  common- 
place scene.  Between  1880  and  1900, 


the  slaughter  of  coastal  birds  was 
relentless.  To  supply  plumage  for 
ladies'  hats,  market  gunners  ravaged 
some  of  North  Carolina's  most 
common  marshbirds,  shorebirds  and 
seabirds.  Egrets,  herons,  willets, 
cormorants,  ibis,  shearwaters  and 
piping  plovers  all  teetered  on  the  brink 
of  extermination.  Least  terns,  laughing 
gulls  and  snowy  egrets  —  visible 
today  by  every  pier  or  marsh  —  had 
vanished  altogether. 

Sixty  years  before  Rachel  Carson 
penned  her  famous  warning  about 
DDT  and  American  birds,  a  no  less 
deafening  "silent  spring"  had  de- 
scended over  the  North  Carolina  coast. 
It  fell  to  Pearson,  a  tough,  unassuming 
Quaker,  to  lead  a  citizen  movement  to 
restore  the  seabirds'  raucous  melody 
to  our  shoreline. 
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Hunting  coastal  birds  was 
an  old  custom  in  North  Carolina. 
Long  before  market  gunning, 
watermen's  families  savored 
wild  bird  dishes  ranging  from 
fried  terns  to  stewed  blue  heron. 
In  fact,  few  bird  species  eluded 
the  cook  pot.  At  Salter  Path, 
watermen  and  their  wives 
captured  songbirds  for  food  by 
casting  fishing  nets  among 
yaupon  and  wax  myrtle  bushes. 
Harkers  Islanders  stewed  so 
many  waterfowl  that  they 
became  known,  disparagingly, 
as  "looneaters."  And  children  up 
and  down  the  coast  did  not  think 
twice  about  snaring  a  brown 
pelican  or  a  snowy  egret.  They 
made  for  good  sport  and  a  tasty 
meal. 

There  was  a  feeling  of 
abundance  about  all  coastal  bird 
life.  Even  raiding  a  rookery's 
eggs  did  not  seem  wasteful. 
Wild  bird  eggs  were  enormously 
popular.  Every  spring,  the 
townspeople  of  Beaufort 
traipsed  into  Town  Marsh  in 
search  of  fresh  eggs.  The 
citizens  of  Wilmington  made 
excursions  as  far  as  Caswell 
Beach  to  do  their  "egging." 
Street  vendors  might  sell  a  few 
eggs  and  birds,  but,  by  and 
large,  local  people  hunted  to  meet 
their  own  needs. 

Hunting  coastal  birds  on  that 
limited  scale  did  not  seem  to  irrepara- 
bly harm  their  numbers.  When 
Chowan  County  lawyer  William 
Valentine  visited  Beaufort  in  the  fall 
of  1853,  he  was  astounded  by  the 
great  flocks  on  Core  Sound.  In  his 
diary,  Valentine  wrote  that  the  birds 
"darkened  the  waters  in  thousands 
upon  thousands." 

That  changed  after  the  Civil  War. 
A  new  fashion  of  decorating  ladies' 
hats  with  bird  plumes  fueled  a 
maddening,  international  hunt  for 
feathers.  The  nation's  millinery  trade 
employed  more  than  82,000  workers, 
mostly  in  New  York  City,  and  making 
ladies'  hats  was  a  big  business.  The 
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milliners  adorned  hats  with  plumes 
from  birds  ranging  from  flamingos  to 
hummingbirds. 

Unhindered  by  conservation  laws, 
Carolinians  hunted  coastal  birds  as 
never  before.  Many  desperately 
needed  the  money.  Agricultural 
depressions  and  damaging  hurricanes 
had  left  tidewater  people  in  dire 
straits.  Hundreds  of  coastal  families 
were  migrating  north  or  west  in  search 
of  better  economic  opportunities. 

Market  gunners  first  sought 
coastal  birds  with  the  most  colorful 
plumage.  Then,  as  fine-feathered 
terns,  egrets  and  ibis  disappeared,  they 
turned  to  more  drab  species.  By  1900, 
Pearson  reported  that  curlews,  willets, 
plovers,  yellowlegs,  and  dowitchers 
brought  the  best  prices,  but  buyers 


also  accepted  turnstones, 
sanderlings,  sandpipers  and 
nearly  every  other  beach  and 
marshbird. 

The  gunners  also  found  a 
burgeoning  market  for  bird  meat. 
Carolina  watermen  had  supplied 
a  few  salted-down  birds  to 
nearby  cities  such  as  Raleigh  and 
Norfolk  since  at  least  the  1840s. 
By  packing  the  birds  in  ice,  a 
technology  not  widely  available 
until  after  the  Civil  War,  they 
could  now  send  thousands  fresh 
"by  the  sugar  barrel  full"  as  far 
as  Philadelphia  and  New  York. 
New  railroads  and  steamer  lines 
helped  to  open  up  those  markets 
to  the  state's  shorebirds  and 
marshbirds,  as  well  as  to  duck, 
geese,  swan,  wild  turkey  and 
other  game  birds. 

The  damage  to  coastal  bird 
populations  can  scarcely  be 
fathomed.  Scores  can  now  be 
seen  shadowing  any  fishing 
trawler,  but  by  1 898  Pearson 
could  not  find  one  pair  of 
laughing  gulls  on  the  coast. 
Gone  too  were  least  terns  and 
the  snowy  egret,  a  graceful 
marshbird  highly  valued  by 
market  gunners  for  the  40  to  52 
elegant  plumes  that  grow  along 
its  back  between  the  wings. 
A  single  crew  of  market  gunners, 
led  by  Augustine  Piner  of  Morehead 
City,  boasted  of  killing  24,000  terns 
between  1881  and  1884.  They  also  shot 
untold  numbers  of  other  coastal  birds, 
including  175  American  egrets  and  1 10 
snowy  egrets  at  a  rookery  near  Little 
River  in  1882.  Piner' s  gunners  helped 
to  finish  off  the  vast  rookeries  along 
Carteret  County's  beaches,  where  more 
than  10,000  seabirds  were  said  to  have 
roosted  just  on  Shackleford  Banks. 

A  growing  market  trade  in  coastal 
bird  eggs  only  worsened  a  bad  situation. 
For  seabirds  already  threatened  by 
gunning,  the  ransacking  of  a  nesting 
colony's  eggs  could  be  the  last  straw. 
When  a  party  of  eggers  raided  Orton 
Pond  in  1898,  for  instance,  they 
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finished  off  one  of  the  state's  last  four 
colonies  of  Louisiana  herons. 

Waterfowl  populations  also 
plummeted.  Currituck  Sound  gunners, 
in  particular,  annually  shipped  north  the 
plumes  and  flesh  of  tens  of  thousands 
of  ducks,  geese  and  swans.  In  addition, 
the  gunners  led  visiting  hunters  on 
bacchanalias  of  wildfowl  shooting, 
when  a  sport  club  might  kill  5,000  birds 
in  a  day.  Shooting  without  bag  limits  or 
off-days,  they  used  many  hunting 
methods  now  illegal,  including  live 
decoys,  baiting  and  night  shooting. 

Waterfowl,  which  bred  mainly  in 
the  far  north,  proved  less  vulnerable  to 
market  hunting  than  the  birds  that 
nested  on  our  coast.  Nevertheless, 
around  1900,  Henry  Ansell,  a  Knotts 
Islander  born  in  1832,  estimated  that 
market  gunners  had  reduced  waterfowl 
populations  on  Currituck  Sound  to  a 
fourth  what  they  had  been  in  his  youth. 
Canvasbacks  and  boobies  had  all  but 
disappeared. 


By  the  1890s,  many  coastal  people 
felt  as  if  market  gunning  had  gotten  out 
of  hand.  Poorer  families  missed  having 
the  meat  on  their  tables  and  regretted 
not  having  the  feathers  to  stuff  pillows 
and  mattresses.  Fishermen  longed  for 
the  great  flocks  of  seabirds  and  shore- 
birds  that  signaled  schools  of  fish. 

Others  fretted  over  life  and  limb.  In 
the  spring  of  1890,  two  or  three  crews 
of  Carteret  gunners  visited  Calabash's 
marshes.  "The  men  aboard  seem  very 
clever,"  a  local  waterman  wrote  the 
Southport  Leader,  "but  they  are  playing 
havoc  with  the  marsh  birds.  They  keep 
up  a  constant  bang,  bang  daily  ... .  It  is 
really  dangerous  for  a  man  to  go  in  the 
creek  and  stoop  down  to  catch  a  clam 
with  a  white  shirt  on." 

By  the  turn  of  the  century,  Pearson 
and  many  other  observers  believed  that 
all  of  North  Carolina's  breeding 
populations  of  coastal  birds  would  soon 
be  exterminated. 

But  out  of  this  ecological  calamity 


came  a  hopeful  sign  of  a  brighter  future 
for  the  coast's  wildlife.  In  1902,  the 
coastal  birds'  plight  inspired  the 
founding  of  the  state's  first  conserva- 
tion group,  the  North  Carolina 
Audubon  Society.  The  society  became 
a  model  of  citizen  activism,  helping 
coastal  birds  toward  recovery  and  also 
inspiring  the  state's  people  to  campaign 
for  the  protection  and  wise  manage- 
ment of  other  wildlife. 

Pearson  was  the  Audubon 
Society's  first  secretary.  Led  by  him, 
the  society  advocated  successfully  for 
restrictions  against  the  killing  of 
waterbirds  and  songbirds.  In  1903,  the 
General  Assembly  granted  the  society 
the  authority  to  employ  wardens  and 
enforce  the  new  laws.  This  made  North 
Carolina  the  first  Southern  state  to 
adopt  a  regulatory  system  of  bird  and 
game  protection. 

The  Audubon  wardens  met  stiff 
opposition.  They  risked  violent 
reprisals  for  arresting  offenders.  They 
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ran  up  against  a  booming  black  market 
in  illegal  game.  And  local  juries  proved 
reluctant  to  penalize  violators  of  the 
new  conservation  laws.  Resistance 
might  have  been  less  ardent  if  the  new 
legislation  had  prohibited  only  market 
gunning,  not  shooting  for  local 
consumption.  But  the  Audubon 
activists  were  skeptical  of  halfway 
measures.  Then,  in  1906,  the  Gunner's 
and  Fishermen's  League  in  Currituck 
County  began  to  organize  political 
opposition  to,  in  a  local  newspaper's 
words,  "the  Honorable  T.  Gilbert 
Pearson  and  his  legion  of  women  and 
children  backers." 

Responding  to  this  backlash,  the 
General  Assembly  stripped  the 
Audubon  Society's  authority  over  bird 
and  game  conservation  in  1909.  A  few 
years  later,  in  1916,  North  Carolina 
was  the  only  Southern  state  except  for 
Mississippi  without  such  a  regulatory 
system.  Not  until  passage  of  the 
Enabling  Act  to  the  first  federal 


Migratory  Treaty  in  1918  did  conserva- 
tion enforcement  get  real  teeth.  By 
then,  New  York  had  cut  off  most 
market  gunning  by  outlawing  any  trade 
in  plumage  across  its  borders.  North 
Carolina  finally  created  its  own  bird 
and  game  conservation  agency,  the 
N.C.  Game  Commission  (now  known 
as  the  N.C.  Wildlife  Commission),  in 
1927. 

Despite  setbacks,  the  early 
Audubon  activists  made  important 
conservation  strides.  In  addition  to 
advocating  stricter  conservation  laws, 
they  purchased  key  island  rookeries  as 
preserves  and  nourished  a  growing 
public  interest  in  wise  stewardship  of 
the  state's  natural  heritage.  By  World 
War  II,  most  of  North  Carolina's 
coastal  birds  had  rebounded.  Only 
piping  plovers  seem  never  to  have 
recovered  from  the  millinery  trade. 
Ecologists  today  rightly  consider  the 
recovery  of  the  Atlantic  coast's 
marshbirds,  shorebirds  and  seabirds  as 


one  of  the  great  triumphs  of  modern 
conservation. 

Pearson  devoted  his  life  to  bird 
conservation.  In  1937,  near  the  end  of 
a  long  and  fruitful  career,  he  reflected 
on  the  dark  days  of  the  great  coastal 
bird  hunts.  Pearson  hoped  lessons  had 
been  learned.  He  hoped  a  new  era  of 
respect  for  wildlife  had  arrived  and  a 
new  empathy  for  nature's  frailty  had 
been  reached. 

Pearson  remembered,  too,  a  bit 
ironically,  how  much  he  used  to  enjoy 
the  market  gunners'  company.  Many 
an  evening  he  enjoyed  a  gunner's 
hearth.  He  had  found  them  brave, 
daring  men.  They  brimmed  with 
feistiness,  knew  the  wild  and  told 
raucously  good  tales.  He  respected 
many  of  them.  In  his  eyes,  a  lifetime 
spent  in  bird  conservation  cast  no  ill- 
light  on  the  gunners.  "It  is  the  sys- 
tem," Pearson  had  always  argued, 
"which  encouraged  overkilling  of  the 
bird  supply,  that  must  be  changed."  □ 
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"The  Nature  of  the  Outer  Banks: 
Environmental  Processes,  Field  Sites, 
and  Development  Issues,  Corolla 
to  Ocracoke." 

157  pages.  Dirk  Frankenberg.  1995. 
ISBN  0-8078-4542-6  The  University 
of  North  Carolina  Press,  Chapel  Hill 
and  London. 

Using  different  scales  of  time. 
Dirk  Frankenberg  unveils  the  changing 
nature  of  the  northern  section  of  North 
Carolina's  barrier  islands.  Moment-by- 
moment  coastal  processes  occur  on  the 
beach  with  the  pounding  of  each  wave. 
Each  grain  of  sand  in  the  surf  lifts  and 
moves  with  the  wave  surge.  Each  day, 
two  tides  cleanse  the  beach  of  foot- 
prints. Over  days  and  weeks,  waves 
work  the  shape  of  the  beach.  Concave 
indentations  form  half-moon  crescents 
along  the  shoreline  that  migrate  like 
giant,  slow-moving  waves.  In  reality,  a 
straight  beach  doesn't  exist. 

The  shape  of  entire  barrier  islands 
changes  over  the  years.  Inlets  narrow 
or  broaden  or,  in  the  case  of  Oregon 
Inlet,  march  doggedly  to  the  south. 
Inlets  release  water  from  the  sounds 
and  rivers  and  carve  one  end  of  an 
island  while  broadening  the  other. 

On  each  island,  dunes  rise  or  fall 
with  wind  or  overwash.  The  edges  of 
salt  marshes  accrete  or  erode,  fattening 
or  thinning  the  island's  contour.  Over 
centuries,  capes  have  come  and  gone, 
inlets  opened  and  shut,  marshes 
drowned  or  succeeded  to  shrub  thickets 
or  maritime  forests. 

Frankenberg  also  views  the 
changes  from  a  geologist's  perspective, 
which  is  scaled  in  millions  of  years. 
North  Carolina's  shoreline  has  experi- 
enced a  dramatic  evolution.  Once, 
ocean  waves  lapped  beaches  along  the 
path  of  Interstate  95.  When  glaciers 
were  present,  the  ocean  receded 
hundreds  of  miles,  explosing  the 
continental  shelf  to  herds  of  toed  horses 
and  mammoths.  Frankenberg  explains 
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the  dynamics  and  driving  forces  with 
clarity  and  a  scientist's  consistency  of 
detail. 

In  no  less  light,  Frankenberg  also 
focuses  on  people  and  their  changing 
use  of  the  coast:  the  long  period  of 
subsistence  use  from  the  Colonial 
period  to  the  Civil  War;  the  increasing 
importance  of  the  military  and 
fisheries  and  waterfowl  harvest  from 
the  Civil  War  through  World  War  II  to 
the  1950s;  and  the  frantic  concentra- 
tion of  visitors  and  development  from 
the  fabulous  '50s  into  the  frenzy  that 
continues  to  drive  today's  coastal 
economy. 

The  body  of  the  book  is  an 
excellent  guide  for  motorists  — 
whether  from  North  Carolina  or  a 
neighboring  state  —  to  field  sites 
along  the  Outer  Banks.  It's  one  matter 
to  discuss  the  theory  of  overwash  and 
barrier  island  migration,  but  it's  an 
entirely  different  experience  to  see 
evidence  of  these  environmental 
processes.  Frankenberg  provides 


directions  to  guide  the  reader  to 
geologic  sites,  such  as  old  inlets,  and 
biological  systems,  such  as  maritime 
forests,  dune  fields  and  marshes.  He 
always  implores  readers  to  keep  an  eye 
open  for  places  where  nature's  driving 
forces,  including  various  waves  and 
currents,  can  be  observed. 

Also  tucked  into  the  guide  are  sites 
where  people  have  had  a  historical 
impact.  Find  out  why  the  Wright 
brothers  chose  Nags  Head  for  their 
first  flights,  why  the  federal  govern- 
ment needed  cape  and  inlet  lighthouses 
and  how  the  Civil  War  changed  the 
splendid  isolation  of  the  island 
communities. 

The  index  at  the  end  of  the  text 
makes  it  easy  to  focus  on  isolated 
topics.  The  illustrations  and  the 
photographs  clarify  the  written 
descriptions. 

As  the  reader,  you  will  leave 
this  book  and  hopefully  your  Outer 
Banks  explorations  with  an  idea  of 
the  natural  dynamics  of  the  islands 
and  the  changing  nature  of  people's 
involvement  with  the  coast. 

I  found  the  last  section  of  the  guide 
particularly  interesting.  Frankenberg 
has  provided  a  scientist's  perspective 
of  several  major  issues  facing  the  coast. 
These  issues  include  fisheries  and  the 
risk  from  overexploitation,  water 
supplies  —  source,  use  and  quality  — 
and  waste  disposal  for  an  increasing 
population  of  full-time  residents. 

Here's  a  piece  of  advice:  Get  a 
copy  of  "The  Nature  of  the  Outer 
Banks"  and  just  start  reading  on  a 
chilly,  rainy  day.  I  bet  that  soon  after, 
you'll  take  a  road  map  and  begin  to 
plot  your  own  course  to  the  coast. 
We  need  people  in  North  Carolina 
who  understand  the  dynamics  and  the 
beauty  of  the  coast,  the  resources  and 
history.  This  book  will  start  your 
journey.  I  just  hope  that  Frankenberg 
is  already  writing  the  guide  for  rest 
of  our  coast.  □  Lundie  Spence 
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A  Winner 

"Seas  of  Debris:  A  Summary  of 
the  Third  International  Conference  on 
Marine  Debris"  has  won  a  1996  Grand 
Award  from  the  Council  for  the 
Advancement  and  Support  of  Educa- 
tion (CASE).  The  book  competed  in 
the  category  of  institutional  publica- 
tions. 

"Seas  of  Debris"  was  written  by 
Jeannie  Faris  and  Kathy  Hart  of  North 
Carolina  Sea  Grant  and  designed  by 
Linda  Noble.  It  was  funded  by  a  grant 
from  the  National  Marine  Fisheries 
Service. 

The  54-page  publication  exam- 
ines the  amounts,  impacts  and  sources 
of  marine  debris  reported  at  the 
international  conference.  It  also  offers 
solutions  from  conference  partici- 
pants. 

For  a  free  copy  of  "Seas  of 
Debris,"  call  the  Marine  Debris 
Information  Office  at  202/429-5609. 

Three  Knauss  Fellows 
from  North  Carolina 

Three  North  Carolina  students 
were  recently  selected  as  Dean  John 
A.  Knauss  Policy  Fellows  by  the 
National  Sea  Grant  College  Program. 
North  Carolina  Sea  Grant  submitted 
the  candidates:  Alex  Elkan,  Marshall 
Hayes  and  Sarah  Bittleman. 

Elkan  is  completing  requirements 
for  a  Master  of  Environmental 
Management  at  Duke  University.  He 
worked  as  a  fisherman  in  Alaska  and  a 
researcher  in  aquatic  toxicology 
before  returning  to  graduate  school.  At 
Duke,  Elkan  has  assisted  Sea  Grant 
researcher  Mike  Orbach  in  his  study 
of  North  Carolina  fishery  management 
policies. 

Hayes  is  also  completing  require- 
ments for  a  Master  of  Environmental 
Management  at  Duke  and  plans  to 
pursue  a  Ph.D.  He  has  linked  geologic 
study  of  reef  and  shallow-water 


tropical  environments  with  the  study 
of  coastal  zone  management  and 
policy. 

Bittleman  just  received  her 
Master  of  Public  Administration  from 
East  Carolina  University.  In  1993,  she 
received  a  law  degree  from  Tulane 
University.  She  is  a  member  of  the 
New  York  State  Bar.  Bittleman  is  a 
North  Carolina  Marine  Policy  Fellow. 
During  her  fellowship,  she  has  studied 
legal  and  management  policy  related 
to  fisheries. 

The  Knauss  program  matches 
highly  qualified  graduate  students 
with  hosts  in  Congress,  the  executive 
branch  or  appropriate  association/ 
institutions  for  a  one-year  paid 
fellowship  in  Washington,  D.C. 
With  the  choice  of  Elkan,  Hayes 
and  Bittleman,  North  Carolina  Sea 
Grant  had  a  record  number  of 
Knauss  submissions  selected. 

New  Book  Describes 
Test-Tube  Plant  Propagation 

Seagrasses,  marsh  grasses  and 
dune  plants  are  staples  in  marine  and 
coastal  environments.  But  develop- 
ment and  pollution  have  in  some  cases 
displaced  and  destroyed  this  vegeta- 
tion, which  supports  critical  habitat. 
And  there  aren't  enough  wild  trans- 
plants to  fill  the  void. 

A  new  publication  from  N.C.  Sea 
Grant  provides  an  up-to-the-minute 
look  at  a  rapidly  emerging  technology 
that  may  provide  a  solution:  micro- 
propagation.  "Wetland  Plants  from 
Test  Tubes"  details  the  pioneering 
research  of  Sea  Grant  and  the  Coastal 
Ocean  Program's  Estuarine  Habitat 
Program,  both  under  the  umbrella  of 
the  National  Oceanic  and  Atmospheric 
Administration.  These  scientists  are 
developing  ways  to  rapidly  culture 
and  clone  native  plants  for  habitat 
restoration.  This  illustrated  44-page 
book  should  be  helpful  to  resource 


managers,  developers,  administrators 
and  horticulturists  as  well  as  ecolo- 
gists  and  other  scientists. 

To  order,  send  $4  to  North 
Carolina  Sea  Grant,  NCSU,  Box  8605, 
Raleigh,  NC  27695. 

Careers  in  Marine  Science 

Students  thinking  about  ocean 
careers  often  picture  themselves 
working  with  whales  or  dolphins.  But 
within  the  broad  spectrum  of  marine 
science,  few  scientists  specialize  in 
that  area.  "Marine  Science  Careers:  A 
Guide  to  Ocean  Opportunities" 
provides  a  comprehensive  look  at  the 
wide  range  of  marine  careers.  And  it 
introduces  readers  to  the  men  and 
women  working  in  these  professions. 

The  guide  provides  sound  advice 
for  students  who  see  the  ocean  in  their 
future.  Complete  with  photographs 
and  interviews,  the  guide  was  pro- 
duced by  the  University  of  Maine/ 
University  of  New  Hampshire  Sea 
Grant  College  Program  and  the  Woods 
Hole  Oceanographic  Institution  Sea 
Grant.  For  a  copy,  send  $5  to  N.C. 
Sea  Grant,  N.C.  State  University, 
Box  8605,  Raleigh,  NC  27695. 

Can  I  Keep  It? 

You  may  think  you  have  dibs  on 
any  fish  that  will  take  your  bait.  But 
there  are  rules  governing  saltwater 
fishing,  including  minimum  size 
restrictions  and  bag  limits.  With  Sea 
Grant's  "A  Recreational  Guide  to 
Management  of  Fish  in  South  Atlantic 
Waters,"  you'll  know  if  you  can  keep 
it.  This  handy  chart  provides  biologi- 
cal information  and  up-to-date  state 
and  federal  regulations  for  popular 
marine  fish  in  North  Carolina.  Just 
updated  for  spring,  it's  a  must  for 
your  pocket  or  tackle  box.  For  a  free 
copy,  write  N.C.  Sea  Grant,  N.C. 
State  University,  Box  8605,  Raleigh, 
NC  27695.  □ 
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Rakin'  in  the  Clams 

For  most  people,  vacations  to  the  beach  are  about  fresh  seafood 
and  sunshine,  enjoying  good  meals  and  getting  their  feet  wet. 
They  can  do  this  now  on  the  Outer  Banks  and  experience  a 
centuries-old  tradition.  They  can  clam.  For  years,  this  activity 
has  been  closed  to  visitors  who  lack  the  ways  and  means  of 
harvesting  clams.  But  this  season,  for  a  fee,  tourists  can  rake 
their  own  dinners  from  the  private  clam  beds  at  Hatteras 
Village  Aqua  Farm  about  a  mile  north  of  Hatteras.  Coastwatch 
staff  writer  Jeannie  Faris  takes  you  there  and  introduces  you  to 
owner  Kevin  Midgett  2 

Southern  Fried  and  Sanctified 

This  issue  of  Coastwatch  takes  a  look  at  the  legendary  seafood 
spot  of  Calabash,  where  heaping  servings  of  oysters,  shrimp, 
clams,  scallops  and  fish  are  dredged  in  flour  and  fried  a  golden 
brown.  Staff  writer  Rachel  Wharton  explains  how  the  town's 
2-square-mile  dinner  district  is  home  to  more  than  20  restau- 
rants that  have  retained  their  recipes,  charm  and  '50s-style 
facades  over  the  years.  But  like  other  Tar  Heel  coastal  towns, 
Calabash  is  dealing  with  many  growth-related  problems. ...  1 0 

Value-Added  Seafood 

More  and  more  consumers  are  scanning  supermarket  aisles  for 
nutritional  meals  that  can  go  from  oven  to  table  in  less  than  20 
minutes.  Food  processors  are  satisfying  these  needs  with  a 
variety  of  frozen  and  ready-to-eat  items.  Not  to  be  left  out,  the 
seafood  processing  industry  is  also  developing  quick,  easy, 
nutritional  entrees  and  side  dishes.  Called  value-added  seafood, 
the  items  are  turning  up  in  frozen  food  cases,  in  fresh  seafood 
counters  and  among  the  canned  meats  and  soups.  Coastwatch 
writer  Kathy  Hart  introduces  readers  to  the  concept  of  value- 
added  seafood  and  to  a  North  Carolina  processor  who  is 
developing  new  products  16 

A  Historian's  Coast: 

Rachel  Carson  At  Bird  Shoal 

It's  no  secret  that  biologist  and  author  Rachel  Carson  found 
inspiration  in  the  songs  of  birds,  in  the  ebb  of  the  ocean.  But 
North  Carolinians  might  be  surprised  at  the  extent  to 
which  our  state's  marshes  and  shoals  guided  and  inspired  her. 
Coastwatch  history  columnist  David  Cecelski  explores  how 
Carson's  visits  to  our  coast  may  have  shaped  this  sensitive, 
brilliant  voice  20 
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RAKIN'  IN 
THE  CLAMS 


By  Jeannie  Faris  •  Photos  by  Michael  Halminski 


Ke\ 


JXevin  Midgett  has  one  of  those  old 
family  names  that  seem  to  define  commercial 
fishing  in  North  Carolina.  For  13  years,  he's 
run  the  family-owned  Hatteras  Village  Aqua 
Farm  on  Highway  12,  growing  and  selling  his 
own  clams. 

It's  a  good  living  for  growers,  who 
collectively  raked  $850,000  worth  of  clams 
from  North  Carolina  bottomlands  in  1994. 

But  clamming  is  more  than  a  livelihood 
—  it's  a  way  of  life.  It's  a  centuries-old 
tradition  on  the  coast,  a  skill  passed  down  for 
generations.  There's  a  knack  to  knowing 
where  clams  can  be  found  under  acres  of  tidal 
flats,  recognizing  the  telltale  "keyholes"  of 
clams  in  the  sand,  detecting  the  clink  and  pull 
of  metal  tongs  on  buried  shell. 

So  how  is  a  visitor  to  know  any  of  this? 
The  know-how  of  harvesting  clams  is  much 
like  the  closely  guarded  secrets  of  a  good 
fishing  hole.  Nobody's  going  to  hand  them 
over  to  virtual  strangers.  And  increasingly, 
clamming  grounds  are  off-limits  to  the  public. 

Well,  get  out  your  raking  gloves.  This 
year,  there's  a  way,  and  you  don't  need 
Midgett,  Daniels  or  Tillett  tagged  to  the  end  of 


your  name  to  catch  a  clam  supper  for  yourself. 

On  May  1 ,  Midgett  opened  a  private  clam 
bed  to  tourists  to  test  the  success  of  a  "you- 
rake-it"  style  clamming  business  on  the  Outer 
Banks.  This  idea,  unique  to  the  East  Coast,  is 
based  on  the  pick-your-own  vegetable  patches 
common  to  rural  crossroads. 

The  project  was  funded  by  the  National 
Coastal  Resources  Research  and  Development 
Institute  (NCRI)  to  test  the  viability  of  a 
business  that  combines  competitively  priced 
seafood,  an  outdoor  activity  for  tourists  and 
easier  public  access  to  a  long-standing  coastal 
tradition.  The  pick-your-own  venture,  if  it 
succeeds  on  the  East  Coast,  will  enhance 
tourism  and  harness  its  power  for  commercial 
fishermen,  who  are  searching  for  economic 
opportunities  in  the  face  of  declining  catches 
and  tougher  regulations.  Many  watermen  lack 
the  skills  or  inclination  to  enter  the  growing 
tourism  economy.  Likewise,  most  visitors  to 
the  coast  don't  participate  in  shellfishing, 
though  they'd  like  to. 

The  idea  took  shape  at  the  hands  of  Jim 
Murray,  director  of  Sea  Grant's  Marine 
Advisory  Service.  Murray  secured  the  NCRI 

Continued 
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Clams  are  grown  in  a  nursery  until  they're  large  enough  to  be  planted  on  the  shellfish  lease. 


grant  for  a  rake-your-own  project 
and  teamed  up  with  Midgett,  a  clam 
grower  willing  to  test  the  business 
on  his  property.  He  was  inspired  by 
childhood  memories  of  digging 
stocked  clams  from  the  surf  where 
his  family  rented  a  beach  cottage 
near  Provincetown,  Mass. 

"One  of  my  favorite  memories  of 
those  trips  to  the  beach  is  that  every 
year  when  we  got  there,  usually  about 
the  first  day,  my  brother  and  I  would 
go  out  and  dig  up  surf  clams,"  Murray 
says.  "And  my  dad  would  make  a  big 
batch  of  clam  chowder  that  would  last 
for  most  of  the  week." 

The  Outer  Banks  promises  a 
healthy  market  for  this  type  of 
activity,  he  says.  Close  to  a  million 
people  come  to  Hatteras  Point  every 
year,  and  they're  fishing,  beach- 
walking,  bird-watching  and  looking 


for  other  outdoor  recreation. 

"My  guess  is  that  many  of  the 
tourists  who  come  to  the  Outer  Banks 
from  Tennessee,  Kentucky  and  places 
inland  or  even  in  the  Piedmont  region 
of  North  Carolina  don't  want  to  make 
the  investment  in  clamming  equipment 
or  don't  know  how  to  start,"  Murray 
says.  "And  this  would  be  an  inexpen- 
sive and  painless  way  to  experience 
recreational  clamming." 

Midgett  knows  this  firsthand. 

Even  as  Murray  was  starting  the 
grant  paperwork  in  Raleigh,  Midgett 
was  independently  mulling  the  same 
idea  for  his  Hatteras  farm.  Customers 
in  his  seafood  shop  are  always 
interested  in  how  he  grows  and 
harvests  clams,  he  says.  They  crane 
for  a  look  at  the  clam  nursery  behind 
his  counter,  and  they  ask  a  lot  of 
questions. 


"They  can  see  where  I  am  raising 
(clam)  seed,"  Midgett  says.  "They 
get  inquisitive  and  want  to  go  through 
and  have  tours.  It  was  getting  to  be 
a  tourist  attraction.  It  was  becoming 
a  draw." 

After  discovering  a  few  tourists 
on  his  shellfish  lease  digging  for 
clams,  Midgett  began  to  hatch  an  idea 
for  tapping  into  this  new  market. 

"When  I  dig  clams,  I  always 
miss  some.  So  I  go  back  on  my  free 
moments  and  get  another  bushel 
basket  from  every  clam  bed,"  Midgett 
says.  "I  thought  I  could  let  the  tourists 
come  in  and  dig  what  wasn't  har- 
vested. And  that  would  be  labor 
saved." 

Here's  how  it  works. 

The  rake-your-own  clam  beds  are 
part  of  Midgett' s  aquatic  farm  about  a 
mile  north  of  Hatteras.  He's  reorganiz- 


M AY/JUNE  1996 


ing  and  roping  off  parts  of  his  Pamlico 
Sound  lease  for  tourists  to  dig  their 
own  catch.  Customers  pay  an  admis- 
sion fee  that  covers  the  right  to  harvest 
clams  (up  to  100  clams  per  person  per 
day),  instructions  and  the  equipment, 
such  as  a  rake  and  mesh  bag. 

What  they're  digging  is  actually  a 
mixture  of  clams.  Midgett  supplies  the 
homegrown  littleneck  hard  clams  from 
his  nursery  and  he  stocks  the  lease 
with  larger  clams  —  cherrystone, 
topcherry  and  chowder  —  that  he 
buys  from  local  dealers.  All  of 
these  clams  are  the  same  genus, 
Mercenaria,  but  they're  distinguished 
by  size.  About  1/8  inch  separates  a 
littleneck  from  a  cherrystone,  a 
cherrystone  from  topcherry,  or  a 
topcherry  from  a  chowder.  The 
smallest,  the  littleneck,  is  about  7/8  to 
1  inch  thick;  it's  the  top-quality  clam 


because  of  its  tenderness  and  mild- 
ness. But  the  larger  clams  will  also  be 
popular  among  recreational  clammers, 
especially  children,  Murray  says. 

Prices  for  customer-raked  clams 
are  set  between  wholesale  and  retail. 
Wholesale  is  about  20  cents  per  clam 
—  the  price  Midgett  would  get  selling 
his  clams  to  large  seafood  dealers. 
Retail  is  about  27  cents  per  clam  — 
the  price  customers  would  pay  for  the 
same  clams  in  a  seafood  shop.  This 
way,  grower  and  customer  come  out 
ahead,  Midgett  says.  Visitors  to  the 
Outer  Banks  can  experience  clamming 
and  get  a  fairly  priced,  fresh  seafood 
dinner.  Likewise,  Midgett  gets  a  good 
price  on  the  clams  he  sells  and  his 
labor  costs  are  lowered.  If  someone 
just  wants  to  buy  clams  —  or  sun- 
screen, insect  repellent,  refreshments 
and  T-shirts  —  the  retail  shop  will 


have  them.  T-shirts  are  free  to 
customers  who  rake  up  one  of  the  gold- 
painted  clams  planted  on  the  lease. 

In  every  aspect  of  this  business, 
from  raking  fees  to  T-shirt  sales, 
accurate  pricing  will  be  necessary  to 
pass  the  idea  on  to  other  growers,  says 
Rich  Novak,  a  marine  extension  agent 
for  Sea  Grant.  Some  start-up  costs  of 
this  project  were  covered  by  the  NCRI 
grant,  including  the  salary  of  Harrison 
Bresee,  an  N.C.  State  University 
graduate  student  who  is  helping  out 
and  writing  his  master's  thesis  on  the 
venture.  But  other  growers  who  try 
this  won't  have  the  advantage  of 
backing  from  a  national  funding 
agency.  So  it's  important  to  correctly 
price  this  rake-your-own  service  to 
make  it  profitable  for  growers  and 
attractive  to  tourists. 

Continued 
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For  Midgett,  recreational  clam- 
ming is  the  latest  turn  in  a  business 
that  is  always  evolving  to  keep  an 
edge.  He  sold  clams  to  wholesalers  for 
about  a  decade.  Then,  a  couple  of 
years  ago,  he  began  selling  to  restau- 
rants. Last  July,  he  opened  a  retail 
seafood  shop  on  the  site. 

The  change  has  been  good,  and 
business  picked  up  with  each  adjust- 
ment. What  remains  to  be  seen, 
however,  is  how  the  rake-your-own 
market  affects  Midgett' s  supply  of 
homegrown  clams.  He  spawns  and 
raises  between  2  million  and  5  million 
littleneck  clams  a  year.  But  this 
season,  to  meet  new  demands,  he's 
supplementing  his  clams  with  seed 
from  outside  dealers.  The  clam  seed  is 
raised  to  about  thumbnail  size  in  a 
series  of  raceways  and  upwellers  that 
deliver  algae  (their  food)  in  a  flow  of 
water.  At  8  to  15  millimeters  long, 
they're  put  out  on  the  lease  and 


surrounded  with  mesh  to  keep  crabs 
from  eating  them.  They  grow  to  market 
size  in  about  three  years. 

Midgett  says  most  people  don't 
realize  the  amount  of  time  and  effort  it 
takes  to  raise  a  bed  of  clams.  In  general, 
they  don't  have  a  good  appreciation  for 
aquaculture  —  the  business  of  growing 
and  raising  seafood. 

But  a  little  marketing  can  go  a  long 
way  toward  improving  public  percep- 
tions, Murray  says.  By  promoting 
clamming  as  a  recreational  activity, 
growers  can  educate  people  and  cash  in 
on  the  booming  tourism  industry,  now 
the  fastest  growing  segment  of  the 
state's  economy.  It  makes  good 
business  sense  for  commercial  fisher- 
men to  teach  tourists  how  seafood 
arrives  at  the  dinner  table,  he  says. 

In  fact,  this  new  twist  on  nature- 
based  tourism  —  merging  fishing  and 
tourism  businesses  —  is  being  pro- 
moted by  Partnership  for  the  Sounds, 


which  also  received  NCRI  funding  to 
plan  for  sustainable  economic  devel- 
opment in  the  Albemarle-Pamlico 
region.  Involving  visitors  in  commer- 
cial fishing  is  one  way  to  expand 
tourism,  provide  extra  income  for 
watermen  and  educate  people  about 
the  importance  of  the  fishery  and  the 
estuary. 

The  concept  is  similar  to  fee- 
fishing  in  the  North  Carolina  moun- 
tains. These  businesses  blend  fee- 
fishing  for  rainbow  trout  with  other 
markets  for  farm-raised  fish.  They 
offer  a  less  expensive  way  of  catching 
fish,  bring  growers  higher-than- 
wholesale  prices,  increase  fish  sales  to 
customers  and  give  novices  a  reason- 
able chance  of  hooking  a  catch. 
Likewise,  in  agriculture,  pick-your- 
own  methods  have  provided  a  market 
niche  for  farmers  willing  to  diversify. 

In  the  shellfishing  industry,  large- 
Continued  on  page  8 
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THE  BUSINESS  OF  COMMERCIAL  CLAMMING 


Clam  growers  like  Kevin 
Midgett  can  be  found  farming  the 
salty,  nearshore  waters  of  coasts 
from  Maine  to  Florida. 

Midgett  is  one  of  about  60 
small-scale  clam  growers  who 
tend  285  shellfish  leases  in  North 
Carolina.  He's  among  fewer  still 
—  only  three  or  four  —  who 
raise  clams  from  their  own 
hatchery  larvae.  Many  others, 
however,  grow  from  seed  that 
they  purchase  from  dealers. 

In  1994,  leases  such  as 
Midgett' s  produced  12,103 
bushels  (about  1.2  million 
pounds  with  shell)  of  clams  in 
North  Carolina.  Over  the  past 
decade,  the  number  of  clams 


harvested  from  these  leases  has 
averaged  about  10  percent  of  the  total 
state  harvest. 

But  access  to  this  way  of  living 
is  limited.  The  state  grants  people  the 
right  to  use  public  bottomland  when 
they  petition  for  a  lease  to  grow  clams 
or  other  shellfish.  In  essence,  that 
person  has  exclusive  rights  to  the 
bottom  —  nobody  else  can  harvest  the 
shellfish  there.  On  Midgett' s  lease, 
every  customer  who  rakes  will  receive 
a  signed,  dated  permission  slip. 

Leases  are  approved  only  after 
they  meet  certain  criteria:  The  area 
must  be  biologically  suited  to  grow 
shellfish,  and  conflicts  with  fishing, 
navigation  or  recreational  uses  must 
be  minimal.  Although  leases  are  still 


available  in  North  Carolina, 
they're  harder  to  get  in  areas 
with  natural  populations  of 
shellfish  or  those  heavily  used 
for  recreation  or  other  fishing 
activities.  North  Carolina  now 
has  a  moratorium  on  the  sale  of 
new  shellfish  harvester  licenses. 

In  large  part,  the  reason  for 
limiting  the  availability  of  leases 
is  concern  about  setting  aside 
public  trust  resources  for  the  sole 
use  of  an  individual.  The  public 
is  prevented  from  using  a  plot 
that's  being  leased  by  someone 
else.  So,  there  needs  to  be  a 
compelling  reason  for  leasing 
the  public  land  to  an  individual. 

Seafood  production  is  one.  □ 
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scale  growers  have  been  increasing 
the  size  of  their  businesses.  So  small 
growers  have  been  pressed  to  find 
ways  to  widen  their  profit  margin. 
The  rake-your-own  concept  may  not 
be  an  option  or  panacea  for  all  small 
growers,  but  it  can  help  increase 
profit  margins,  Murray  says. 

Of  course,  for  those  who  want  to 
try,  a  good  location  is  critical  to  the 
success  of  a  tourism-oriented 
business,  says  Rebecca  Dunning,  an 
aquaculture  economist  working  on 
the  project.  And  similarly,  growers 
will  need  good  customer  service 
skills  to  deal  with  people  wandering 
around  on  their  leases. 

"A  lot  of  people  just  want  to 
grow  clams.  They  don't  want  to  deal 
with  the  people  aspect  of  it,"  Dun- 
ning says.  "But  I  think  a  lot  of 
(growers)  will  be  interested.  It 


depends  on  how  profitable  it  is." 

At  the  end  of  the  1996  tourist 
season,  Dunning  will  examine  the 
success  of  the  business  and  indicate  its 
feasibility  for  other  East  Coast 
locations.  Profitability  will  be  her 
measure  of  success.  For  instance, 
she'll  look  at  whether  the  business 
made  money  and  how  it  made  money. 
She'll  scrutinize  business  records  to 
learn  whether  Midgett  sold  more 
clams,  lowered  his  labor  costs,  or 
profited  from  sales  of  sunscreen, 
drinks  or  footwear. 

By  October,  she  hopes  to  know 
how  the  project  fared  at  the  cash 
register. 

Murray  is  optimistic.  He  predicts 
that  Hatteras  Village  Aqua  Farm  will 
increase  net  profits  by  20  percent.  And 
if  it  does  this  well,  he  anticipates  10  to 
15  new  businesses  in  North  Carolina 


and  at  least  one  new  business  per 
state  from  Texas  to  Maine  within 
three  years. 

But  income  won't  be  the  sole 
standard  of  success  —  there's  also 
customer  satisfaction.  A  marketing 
survey  will  test  the  waters. 

As  customers  are  leaving,  Bresee 
will  ask  them  to  answer  some  ques- 
tions. How  did  they  hear  about  the 
business?  Why  did  they  come?  Did 
they  consider  it  a  family  activity?  Did 
it  enhance  their  vacation?  Would  they 
recommend  it  to  friends?  What 
improvements  would  they  suggest? 

From  this  information,  a  mailing 
list  will  be  compiled  and  used  a 
couple  of  months  later  to  randomly 
survey  300  customers.  They'll  be 
asked  whether  the  experience  made  a 
long-lasting  impression  on  them, 
whether  they  told  their  friends  or 
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ard  clams  are  valued  for  their  mild  flavor  and  tender  texture. 


bought  more  clams  as  a  result, 
whether  it  had  any  influence  on  their 
decision  to  return  to  the  Outer  Banks 
and  how  it  compared  to  other  vacation 
activities.  They'll  also  be  asked 
whether  they  raked  clams  for  the 
experience  or  just  for  the  seafood. 

"There's  a  lot  of  interest  nation- 
ally in  ecotourism  or  nature-based 
tourism,"  Murray  says.  "The  surveys 
will  give  a  better  handle  on  who  the 
market  is  for  this  type  of  service.  And 
it  will  add  to  the  growing  body  of 
literature  on  understanding  a  nature- 
based  tourism  market."  m 

"Aquaculture  in  North  Carolina. 
Clams:  Inputs,  Outputs  and  Econom- 
ics" was  a  significant  source  of 
information  for  this  article.  It  was 
prepared  by  Rebecca  Dunning  of  the 
N.C.  Department  of  Agriculture. 


EXTENDING  THE  ENTERPRISE 
TO  EAST  COAST  GROWERS 


After  testing  the  rake-your- 
own  market  during  the  1996 
tourist  season,  Sea  Grant  will 
publish  a  manual  on  how  to  start 
a  recreational  clamming  busi- 
ness. The  Agricultural  Commu- 
nications Department  at  N.C. 
State  University  will  produce  a 
10-  to  12-minute  video  explain- 
ing the  more  intensive  informa- 
tion in  the  manual.  And  Sea 
Grant  agents  will  share  the 
information  through  East  Coast 
training  workshops  and  regional 
and  national  conferences  about 


shellfish  and  nature-based 
tourism. 

Meanwhile,  Harrison  Bresee 
is  writing  his  zoology  master's 
thesis  on  the  project.  He  is 
examining  the  biological  ques- 
tions that  other  clam  growers  will 
want  answered  before  trying  a 
rake-your-own  enterprise  on  their 
leases.  How  do  the  clams  survive 
on  these  leases?  What  are  the 
growth  rates,  harvest  rates  and 
mortality  rates?  How  long  does  it 
take  stocked  clams  to  dig  into  the 
sand,  and  how  deep  do  they  dig?  □ 
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By  Rachel  Wharton  •  Photos  by  Scott  D.  Taylor 

Tke  tinv  town  of  Calabask  kas  keen  serving 
its  palate-pleasin'  platters  for  more  tkan  40  vears. 
But  keyond  tke  old-faskioned  restaurants 
ana  sleepy  streets,  the  town  is  growing'  fast. 
Calakask  is  now  grappling1  witk  many  issues,  suck 
as  land  use  and  sewage  treatment,  tkat  are  familiar 
to  communities  across  coastal  Nortk  Carolina. 

I3oris  and  Lennon  Nance  don't  get  a  summer 
vacation,  even  though  they  need  one.  They  own  and 
operate  Capt.  Nance's,  a  wide,  ranch-style  restaurant 
in  Calabash,  the  tiny  coastal  town  hovering  above 
North  Carolina's  southeastern  state  line.  During  the 
tourist  season  —  mid-June  to  early  September  — 
their  parking  lot  swells  with  buses  and  carloads  of 
hungry  people  —  people  who've  traveled  miles  for  a 
basket  of  hushpuppies  and  a  platter  of  fresh  seafood 
as  tall  as  it  is  wide. 

Capt.  Nance's  is  nestled  between  neighboring 
restaurants,  Capt.  John's  and  the  Dockside,  at  the 
bottom  of  a  sandy  hill  on  River  Road.  There  on  the 
waterfront,  the  Nances  have  been  cooking  seafood 
Calabash-style  for  20  years.  And  you  might  as  well 
forget  about  that  diet,  'cause  when  they  say  Cala- 
bash-style, they  mean  fried.  Though  today's  health- 
conscious  ways  have  added  grills  and  broils  to  local 
menus,  most  still  come  to  Capt.  Nance's  for  shrimp, 
oysters,  fish,  clams,  crab  or  scallops  dredged  in  flour 
and  fried  a  golden  brown. 

Continued 
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Calabash  has  a 
personality  distinct 
from  the  rest  of 
southern  Brunswick 
County's  coastal 
stretches.  Traveling 
down  N.C.  179  by 
Sunset  Beach  and 
Ocean  Isle,  you  see 
trees,  homes,  golf 
courses,  a  few  plain 
storefronts.  The 
bright,  cluttered 
commercialism  of 
Calabash's  small 
2-square-mile 
downtown  sticks 
out  like  an  electric 
sore  thumb.  Tourist 
shops  —  St.  Nick 

Nacks,  Victoria's  Ragpatch,  ice  cream, 
fudge  and  nautical  gift  stores  —  line 
Thomasboro  Road,  the  main  thruway 
of  town.  And  then  there  are  the 
restaurants. 

"The  Original,"  "The  One  and 
Only,"  "This  is  It,"  they  read,  some 
with  giant  1950s-era  arrows  or  flashing 
lights  hawking  the  sizzling  seafood 
platters  inside.  More  than  20  restau- 
rants crowd  Calabash's  main  streets  — 
from  the  smaller,  older  institutions, 
such  as  Coleman's,  Beck's  and 
Thomas's,  to  the  waterfront  kitchens 
like  the  Nances',  to  the  newer  addi- 
tions, such  as  Larry's  Calabash 
Seafood  Barn,  a  mammoth  building 
with  a  stadium-size  parking  lot. 

Beyond  the  flashy  signs,  most  of 
these  places  have  simple  decorations 
—  accessorized  with  some  netting,  a 
few  model  ships,  an  aquarium.  They 
rely  on  their  international  reputation 
to  bring  in  the  customers. 

Whether  for  growing  crops, 
sustaining  commercial  fishermen  or 
supplying  seafood  restaurants,  Cala- 
bash has  always  relied  on  its  surround- 


Doris  and  Lennon  Nance  are  part  of  a  close-knit  dinner  district 
that  has  become  famous  for  its  seafood  platters. 


Whether  for  growing  crops, 
sustaining  commercial  fishermen 
or  supplying  seafood  restaurants, 
Calabash  has  always  relied 
on  its  surrounding  waters. 

Bound  on  one  side  hy 
the  Intracoastal  Waterway, 
the  town  sits  along  the  hanks  of 
the  Calahash  Creek,  its  namesake. 


ing  waters.  Bound  on  one  side  by  the 
Intracoastal  Waterway,  the  town  sits 
along  the  banks  of  the  Calabash 
Creek,  its  namesake.  Calabash  is  the 
Indian  name  for  gourd,  whose  shape 
the  creek  resembles. 

In  the  colonial  1700s,  a  plantation 
owned  by  Nicholas  Frick  produced 
indigo,  rice  and  naval  stores.  Early 
maps  designate  Calabash  as  "Pea 
Landing"  for  the  peanuts  grown  in 
the  area. 


Before  the 
shellfish  beds  were 
closed  by  the  state 
more  than  20  years 
ago,  locals  would 
gather  bushels  of 
succulent  oysters 
from  Calabash 
Creek.  Commercial 
fishermen  continue 
to  take  their  boats 
into  the  Atlantic 
from  Calabash 
docks.  And  by  1973, 
when  Calabash 
incorporated  as  a 
town,  the  area  was 
already  calling  itself 
the  "seafood  capital 
of  the  world." 
But  Calabash 
natives  had  been  serving  good  seafood 
long  before  the  restaurants  and  the 
reputation  were  built.  Folks  who've 
been  around  guess  that  it  all  started  in 
the  '30s,  as  steamed  or  roasted  oysters 
were  sold  straight  from  big  tables.  The 
first  real  restaurants  to  appear  were 
Beck's  and  Coleman's,  whose  respec- 
tive owners  were  sisters.  The  Calabash 
tradition  of  lightly  flouring  and  frying 
came  naturally.  It  tasted  good,  and  it 
was  easy  and  inexpensive  to  prepare  in 
large  quantities. 

"We  really  didn't  have  recipes," 
says  Clarice  Price,  who  built  the 
Dockside  restaurant  with  her  husband 
in  1955.  "Of  course,  everybody  can  fry 
fish  and  fry  shrimp,"  she  says. 

The  Dockside  was  the  fourth 
restaurant  in  town.  Larger  and  more 
modern  than  the  rest,  it  was  equipped  to 
feed  about  60,  while  others  seated  25. 

Price's  husband  has  died  but  she 
still  lives  in  the  house  the  two  of  them 
built  next  door.  Half  hidden  by  shrubs, 
trees  and  odds  and  ends,  the  house  is 
easy  to  miss  next  to  the  looming 
Dockside,  which  has  grown  large 
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enough  to  feed  1 ,000  or 
more  every  day  in  the 
spring  and  summer. 

In  the  '50s,  the  big 
"tourist  season"  was  winter, 
says  Price's  son  Russell. 
Eastern  North  Carolinians 
would  come  down  for  an 
oyster  roast  or  plate  of  spot. 
In  the  summer,  he  says,  "they 
would  roll  up  the  streets." 

"This  was  a  lost  place," 
says  Price.  "Just  50  miles 
around,  people  would  say 
'Calabash?  Where's  that  at?' 
There  was  just  an  old  dirt 
road  to  the  town.  We  had  no 
parking  lot  — just  a  little  bit 
of  sand." 

But  by  the  early  '60s, 
Russell  says,  "the  climate 
evolved  that  the  thing  to  do 
was  go  to  the  beach  in  the 
summertime."  Roads 
improved,  and  people  would 
visit  Calabash  from  Myrtle 
Beach,  a  growing  golf  and 
vacation  mecca  about  60  miles  away. 
As  friends  told  friends  about  the 
seafood  —  "gracious  quantities  with 
the  best  qualities"  —  local  businesses 
flourished. 

By  the  '70s,  about  the  time  the 
Nances  opened  their  business  next 
door,  others  were  taking  note  of  the 
town's  appeal. 

Along  Restaurant  Row  in  Myrtle 
Beach,  Russell  says,  "You  see 
'Calabash-style  seafood'  —  'style' 
being  in  tiny  print,  'Calabash'  being  in 
huge  print."  Some  tourists  think  they 
are  actually  in  Calabash  when  they  see 
those  signs,  he  says. 

Today,  the  term  "Calabash"  can 
be  found  adorning  seafood  restaurants 
up  and  down  the  Atlantic  Coast  and 
far  inland.  "They  robbed  Calabash  of 
something  that  was  unique  to  them," 
says  Russell. 


Dredged  in  flour  and  fried  a  golden  brown, 
Calabash-style  seafood  is  stacked  high  on  platters. 

Calabash  natives  had  heen 

serving  good  seafood 
long  before  the  restaurants 
an  dth  e  reputation  were  built. 
Folks  who've  been  around 
guess  that  it  all  started  in  the  '30s, 
as  steamed  or  roasted  oysters  were  sold 
straig  htf  rom  big  tables. 
The  Calabash  tradition  of  lightly 
flouring  and  frying  came  naturally. 
It  tasted  good,  and  it  was  easy 
and  inexpensive  to  prepare 
in  large  quantities. 


Although  the  competi- 
tion caused  a  few  Calabash 
restaurants  to  go  out  of 
business,  the  remaining 
owners  didn't  let  the  pres- 
sures get  the  best  of  them. 

"I've  been  here  my 
whole  life,  and  I  don't 
know  of  any  animosities," 
Russell  says. 

Most  restaurants  use  the 
same  recipes,  and  everybody 
knows  one  another,  says 
Doris  Nance.  "If  I  need 
something,  I  can  run  next 
door  and  borrow  from  Troy 
at  Dockside."  Except  for  the 
three  or  four  restaurants  that 
lease  their  buildings,  "we're 
all  old-timers,"  she  says. 

Over  the  years,  the  small 
streets  of  Calabash's  dinner 
district  have  retained  their 
character.  Restaurants  have 
their  original  signs  and 
original  owners.  Gnarled, 
mossy  oaks  shade  the  parking 
lots  and  border  stoplightless,  sandy 
streets.  Shrimp  boats  and  shrimp  shacks 
dot  the  waterway,  while  tidy  houses 
hide  among  the  shops. 

But  like  the  rest  of  the  coast,  the 
Atlantic  breezes,  world-class  golf  links 
and  relaxed  atmosphere  draw  more 
people  to  the  area  every  year.  As  the 
traffic  and  realty  agencies  on  N.C.  179 
attest,  some  of  those  folks  who  stopped 
for  seafood  have  decided  to  stay. 

"Calabash  was  just  a  pile  of  sand 
and  those  scrubby  trees,"  Price  says. 
"Now  it's  like  fleas  on  a  dog's  back." 

Calabash  hosts  out-of-town 
property  owners,  overnight  guests, 
daily  visitors  and  about  10,000  visiting 
golfers  per  month.  The  town  is  also 
surrounded  by  new  developments  — 
mainly  manicured  communities,  golf 
courses  and  retirement  resorts. 

Continued 
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One  develop- 
ment rests  snug 
against  the  town's 
main  strip.  Founded 
in  1977,  Carolina 
Shores  is  a  private 
community  of  about 
725  homes  and 
condos  tucked 
behind  tall  pines, 
trimmed  lawns  and 
meandering  golf 
courses.  Most 
residents  are  retirees 
from  the  Northeast. 

In  1990,  this 
community  was 
annexed  by  Cala- 
bash, taking  the  town  from  just  under 
300  acres  and  150  residents  to  more 
than  1,000  acres  boasting  a  population 
of  more  than  1,200.  Although  most 
people  find  their  new  neighbors  to  be 
friendly,  the  marriage  hasn't  always 
been  a  pleasant  one.  Now,  long-time 
Calabash  residents  are  outnumbered  on 
the  town  council  by  newcomers.  The 
imbalance  of  power  and  the  groups' 
different  backgrounds  have  led  to  lively 
town  meetings,  held  the  first  Tuesday  of 
every  month.  One  local  jokingly  calls  it 
a  "civil  war." 

Yet  the  differences  go  beyond 
regional  disputes.  Many  Calabash 
natives  work  in  public  service  or  at  the 
restaurants  and  shops.  Some  are  still 
commercial  fishermen  like  the  Nances, 
who  send  out  their  shrimp  boat,  Miss 
Chandee.  Most  didn't  go  to  college, 
and  a  few  didn't  finish  high  school. 

The  Carolina  Shores  retirees  have 
led  different  lifestyles.  "Most  are  from 
professional  occupations,"  says 
Carolina  Shores  resident  Jerry  Dale. 
Dale  is  president  of  the  Carolina  Shores 
Resort  Homeowners  Association, 
whose  members  are  condo-owners  only. 
He  moved  to  Carolina  Shores  in  1987 
from  Pittsburgh,  Pa.,  after  31  years  in 


Droves  come  for  the  seafood.  But  like  other  coastal  communities, 
Calabash  is  experiencing  growing  pains  as  more  people  settle  in  the  area 


Over  the  years,  the  small  streets 
of  Calabash's  dinner  district 
nave  retained  their  character. 
Restaurants  have  tkeir  original 
signs  and  original  owners. 
Gnarled,  mossy  oaks  skade 
tke  parking  lots  and  korder 
stopligktless,  sandy  streets. 
Skrimp  koats  and  skrimp  skacks 
dot  tke  waterway,  wkile  tidy  kouses 
kide  among  tke  skops. 

financial  management  with  U.S.  Steel. 

Like  Dale,  many  Carolina  Shores 
residents  come  from  larger  cities,  where 
they  participated  in  high-powered  local 
governments.  In  a  town  of  fewer  than 
200,  Calabash  natives  have  led  com- 
paratively easygoing  lives. 

"Most  of  the  people  (from  Carolina 
Shores)  have  direct,  more  orderly  ways 
of  doing  things  politically,"  says 
Russell  Price.  "(Calabash)  folks  are 
not  so  used  to  being  so  structured." 


"Carolina 
Shores  has  stringent 
rules  and  guidelines 
for  property  mainte- 
nance," says  Dale. 
The  community  has 
its  own  governing 
bodies  to  sustain 
these  rules,  including 
the  Property  Owners 
Association  and 
Resort  Homeowners 
Association.  "The 
people  of  Calabash 
don't  want  any  part 
of  that,"  he  says. 
"They  feel  if 
Carolina  Shores 
gets  the  upper  hand,  all  these  rules 
will  be  imposed  on  them. 

"In  essence,  the  old  residents  have 
some  basis  for  that  rancor,"  Dale  says. 
"They  thought,  here  were  a  bunch  of 
Yankees  impressing  their  ideas  on  this 
sleepy  little  fishing  village  ....  You 
can't  fault  people  for  wanting  to 
preserve  a  lifestyle  they've  had  for 
more  than  20  years. 

"But  it  can't  stay  the  same  sleepy 
place,"  he  adds.  "Fact  is  that  it  has 
become  a  tourist-based  community." 

Dale  is  right.  Increase  tourism 
and  development,  and  things  change 
whether  you  want  them  to  or  not. 
There  is  a  real  need  for  rules  and  plans 
to  protect  the  land  and  its  inhabitants. 
But  many  Calabash  natives  need 
tourism  to  survive. 

"Therein  is  the  conflict,"  says  Dale. 
"(We  have)  two  philosophies  about 
where  this  community  is  going  to  go." 

During  the  last  several  years,  many 
issues  have  riled  the  groups.  One 
Calabash  resident  mentions  the  now- 
abandoned  plan  to  build  a  boardwalk 
along  the  water.  It  would' ve  been 
lovely,  she  says,  but  how  would  the 
boats  deliver  her  seafood? 

There  are  also  complaints  about 
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new  rules  and 
regulations.  One 
such  ordinance 
required  the 
restaurant  owners 
to  remove  their 
billboards  along 
N.C.  179.  This 
created  a  cleaner 
roadway,  but 
removed  valuable 
restaurant  advertis- 
ing. 

One  of  the 
touchiest  subjects  in 
Calabash  today  is 
the  proposed  South 
Brunswick  Sewer 
and  Water  Authority  sewer  system, 
which  is  scheduled  for  completion 
in  three  years. 

Eric  Carlson,  who  covers  Cala- 
bash for  the  county  newspaper,  The 
Brunswick  Beacon,  says  the  proposal 
has  "poured  gasoline  on  old  flames, 
on  old  animosities. 

"The  downtown  business  district 
is  all  on  borrowed  time,"  he  says. 
Without  new  sewer  service,  "many 
restaurants  are  overloading  their  septic 
systems  and  will  eventually  have  to 
close,"  he  says. 

Although  almost  everyone  is  in 
favor  of  removing  the  old  septic  tanks, 
which  could  potentially  pollute  nearby 
waters,  not  everyone  is  in  favor  of  the 
South  Brunswick  Sewer  and  Water 
Authority's  plan. 

Dale  feels  that  the  public  has  been 
misled  about  the  time  and  costs  of  the 
system.  And  a  group  in  Sunset  Beach 
has  sued  the  authority,  claiming  it 
hasn't  done  enough  research  on  the 
environmental  effects  of  its  proposed 
collection  system.  The  authority  has 
suggested  levying  a  fee  of  $3  to  $5  a 
month  per  household  to  pay  for  some 
of  this  research. 

But  a  few  Carolina  Shores 


Calabash  old-timers  and  residents  of  Carolina  Shores  have  had 
differences  of  opinion  about  how  the  town  should  be  managed. 


Like  the  rest  of  the  coast, 
the  Atlantic  breezes,  world-class 
golf  links  and  relaxed  atmosphere  draw 
more  people  to  the  area  every  year. 
As  the  traff  ic  and  realty  agencies 

on  N.C.  179  attest, 
some  of  those  folks  who  stopped 
for  seafood  have  decided  to  stay. 

residents  are  wary  of  paying  for  re- 
search they  say  they  don't  need.  They 
already  have  Carolina  Blythe,  a  private 
company  that  provides  water  and  sewer 
services  to  all  Carolina  Shores  house- 
holds, two  Calabash  golf  courses  and  a 
third  of  the  Calabash  downtown  area. 

Dale  also  notes  that  the  town  of 
Calabash  may  be  overlooking  an  easier 
option  —  using  Carolina  Blythe' s 
services. 

The  town  had  an  opportunity  to 
buy  the  plant.  "Carolina  Blythe  has 
made  several  overtures  to  merchants  to 
sewer  the  downtown  area,"  Dale  says. 
"But  the  people  in  the  old  part  of 
Calabash,  since  it's  the  desire  of  the 


people  of  Carolina 
Shores,  feel  there 
must  be  some  hidden 
agenda. 

"This  has  carved 
a  much  deeper  chasm 
between  Carolina 
Shores  and  Cala- 
bash," says  Dale. 
"It  is  very  much  an 
emotional  issue." 

But  Roger 
Malone,  the  town 
administrator,  says 
there  are  real 
concerns  about 
Carolina  Blythe. 
The  town  is  still 
considering  purchasing  Blythe,  he  says, 
but  administrators  are  worried  that 
Calabash's  many  restaurants  may 
overload  the  small  waste  treatment  plant. 

Malone  is  also  quick  to  say  that 
despite  a  few  ruffled  feathers  over 
certain  issues,  most  Calabashians  still 
enjoy  the  slow-paced  charm  of  their 
southern  coastal  town  —  restaurants 
and  all. 

"If  it  weren't  for  the  restaurant," 
says  Doris  Nance,  "I  don't  know  what 
I'd  be  doing." 

"You  have  to  love  your  work  to  be 
in  this  (business),"  adds  Lennon  Nance. 

And  with  a  little  give-and-take,  says 
Dale,  there's  no  reason  why  the  neigh- 
borhoods can't  get  along.  "We're  upset 
about  the  fact  that  we  can't  join  all  the 
aspects  of  our  communities,  but  we  still 
think  it's  a  wonderful  place,"  he  says. 
"Ninety-five  percent  of  those  living  in 
Carolina  Shores  feel  that  same  way." 

"I'm  mad  at  myself  for  not  moving 
down  here  20  years  ago,"  says  Ray 
Bednarski,  who  came  for  the  low 
housing  prices  and  warm  climes. 

Wait  a  minute  —  what  about  the 
seafood? 

"I  prefer  Italian,"  he  says.  "That 
would  be  Tony's  down  the  street."  □ 
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Value-Added 


It's  5:30  p.m.  and  you're  frantically 
searching  the  frozen-food  case  at  the 
grocery  store  for  tonight's  dinner.  You 
have  four  criteria.  It  has  to  be  easy, 
quick,  nutritious  and  reasonably  priced. 

Your  eye  falls  on  the  shrimp 
marinara  box  with  a  mouth-watering, 
hunger-inducing  color  photograph. 
You  check  the  price  —  $2.69.  That's 
reasonable.  You  reach  inside  the  case, 
pull  out  the  box  and  flip  to  the  back 
to  read  the  cooking  instructions  and 
nutritional  information.  Cooks  in  20 
minutes  in  a  conventional  oven,  eight 
minutes  in  the  microwave.  Low  in  fat. 
That's  it  —  tonight's  dinner. 

You  have  just  purchased  a  value- 
added  seafood  product. 

Value-added  is  a  term  coined  by 
the  food  industry  to  describe  any 
product  that  has  been  processed  to 
save  time,  increase  ease  of  use  and 
improve  upon  taste. 

"Value-added  means  creating  a 
product  that  improves  customer 
satisfaction  over  the  basic  commodity," 
says  Ed  Rowell,  director  of  seafood 
sales  for  East  Coast  Food  Brokerage  Inc. 

Seafood  was  a  latecomer  to  the 
value-added  food  market.  Other  than 
processed  fish  sticks  and  canned  tuna, 
sardines,  oysters  and  clams,  little  effort 
was  made  until  the  1980s  to  add  value 
and  increase  the  appeal  of  processed 
seafood. 

Early  marketing  efforts  focused  on 
consumer  acceptance  of  raw  fish  and 
shellfish.  Seafood  was  a  restaurant  item. 
Most  Americans,  especially  those  away 
from  coastlines,  didn't  want  the 
fisherman's  catch  in  their  homes.  They 
didn't  like  the  way  it  smelled,  and  they 
were  uncertain  how  to  buy  and  cook  it. 

But  in  the  mid-1980s,  seafood 
became  a  touted  health  food.  American 
consumption  of  fish  and  shellfish 
skyrocketed.  Consumer  knowledge 


expanded,  but  many  shoppers  remained 
reluctant  to  bring  seafood  home.  They 
still  preferred  to  let  the  restaurant  do 
the  cooking,  says  Jim  Daniels,  director 
of  procurement  for  Tyson  Foods' 
Seafood  Division. 

Seafood  processors  saw  the 
potential.  If  they  could  provide  a 
ready-to-cook  seafood  product  that 
consumers  could  pop  in  the  oven,  then 
maybe,  just  maybe,  seafood  had  a  place 
in  the  value-added  market. 

At  first,  the  large  food  corpora- 
tions —  Stouffers,  Gorton's,  Mrs. 
Paul's  —  introduced  value-added 
seafood  products,  everything  from 
seafood  lasagna  to  shrimp  marinara. 
Now  smaller  processing  companies, 
including  several  in  North  Carolina, 
are  bidding  for  consumer  dollars  and 
loyalty. 

In  North  Carolina,  fishermen  net 
118  million  pounds  of  edible  fish  and 
shellfish  a  year.  Currently,  most  of  the 
fish  is  handled  by  processors  who  do 
little  more  than  head,  gut  and  occasion- 
ally fillet  it.  In  the  case  of  shellfish, 
it's  shucked,  shelled  or  picked.  Then 
the  seafood  is  boxed  and  sold  to  other 
processors,  restaurants  and  retailers. 
Often,  they  add  value  to  fish  and 
shellfish  through  further  processing 
and  reap  the  largest  payoff. 

"The  majority  of  the  seafood 
processed  here  goes  out  of  this  state," 
says  Connell  Purvis,  owner  of  Sea 
Snacks,  Inc.  "It  comes  back  at  a  higher 
price  and  a  lower  quality.  North 
Carolina  processors  need  to  change 
that,  and  value-added  processing 
makes  sense  as  a  way  to  change." 

David  Green  agrees. 

Green  heads  the  N.C.  State 
University  Seafood  Laboratory  in 
Morehead  City.  He  says  more  Tar  Heel 
seafood  processors  are  asking  ques- 
tions about  value-added  products,  and 
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he's  spending  more  time  offering  advice 
about  product  development. 

But  developing  new  products  isn't 
as  easy  as  it  might  seem.  Purvis  knows. 
He  has  been  developing  two  value- 
added  products  —  cooked,  quick-frozen 
crab  clusters  (halved  crabs  with  legs 
attached)  and  a  variety  of  seafood  dips. 

The  clusters  have  just  entered  the 
market,  and  the  dips  are  being  readied. 
Both  face  an  uphill  battle  as  they 
compete  with  the  millions  of  products 
lining  grocery  store  aisles  and  bulging 
from  frozen-food  cases. 

In  1994,  15,000  new  products  were 
introduced  in  the  United  States,  Purvis 
says.  Of  those,  96  percent  failed.  The 
failures  were  financial  sinkholes  for 
giant  food  processors  and  mom-and-pop 
companies  alike.  One  major  food 
company  lost  $10  million  on  a 
micro wav able  soup  that  didn't  tempt  the 
palates  of  American  consumers. 

Purvis  says  his  experience  has 
come  from  trial  and  error.  He  recently 
shared  his  knowledge  with  other  North 
Carolina  seafood  processors  at  an 
annual  forum  organized  by  Green. 

He  offers  these  steps  for  developing 
a  value-added  product. 

1.  A  plan. 

"You  have  to  have  a  dream,  a 
vision,  of  where  you  want  to  go,"  Purvis 
says.  "You  have  to  focus  and  develop  an 
idea  into  a  concept." 

2.  Research  and  development  of  the 
product. 

"You  have  to  consider  recipe 
formulation,  packaging  —  what  is  state- 
of-the-art?  what  will  consumers  accept? 
—  and  the  state  and  federal  regulations 
that  will  govern  the  product,"  he  says. 

3.  Marketing  potential. 
"Where's  the  niche  that  your 

product  will  fill?"  Purvis  asks.  "Under- 
stand the  product's  demographics.  Does 
it  appeal  primarily  to  teen-agers?  Is  it  a 


regional  product?  Do  consumer 
research." 

Daniels  says  his  experience  with 
Tyson  has  taught  him  that  consumer 
research  is  helpful,  but  not  always 
completely  reliable.  Market  research 
is  often  based  on  asking  consumers  if 
they'll  buy  a  product.  More  often  than 
not,  the  answer  is  yes.  But  the  reality 
is  often  different. 

"It's  like  asking  me  if  I  want  to 
lose  10  pounds,"  Daniels  says.  "I'll  say 
yes  every  time.  But  am  I  going  to  do 
it?  Probably  not. 

"Sometimes  it's  best  to  look 
around  at  what  consumers  are  eating  in 
restaurants  and  at  home.  Ask  yourself, 
can  I  do  that  for  them?"  he  says. 

Recently,  Daniels  says  Tyson 
developed  a  fish-and-chips  packet  that 
included  a  bag  of  battered  cod,  a  bag  of 
french  fries,  tartar  sauce,  vinegar  malt 
and  toffee.  It  was  designed  to  be  sold 
at  bulk  warehouse  and  club  stores. 

"I  was  doubtful  of  this  product," 
Daniels  says.  "I  took  a  bag  home.  My 
wife  asked  me  what  the  retail  price 
would  be.  I  told  her  $7.99.  'It's  a 
winner,'  she  said.  'You  have  a  com- 
plete meal  for  four  in  one  bag.'  She 
was  absolutely  right.  Now  we're  doing 
a  grill  kit  too." 

4.  Production. 

"Work  out  a  strategy  for  produc- 
ing mass  quantities  of  your  product," 
Purvis  says.  "I'll  guarantee  you  that 
Mama's  fudge  at  1  pound  doesn't  taste 
the  same  when  you  multiply  the  recipe 
by  10.  You  have  to  tweak  the  recipe." 

And  sometimes  you  have  to  adjust 
the  recipe  to  regional  tastes,  Daniels 
says. 

Everyone  thinks  Mrs.  Paul's  crab 
cakes  are  based  on  a  family  recipe.  Not 
so,  he  says.  The  company  collected  and 
analyzed  hundreds  of  recipes  before 
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choosing  four  regional  formulas  for  its 
crab  cakes. 

"One-size-fits-all  doesn't  always 
work,"  Daniels  says. 

5.  Total  quality  program. 
Purvis  says  that  processors  can't 

forget  about  product  safety  when 
developing  value-added  dishes. 

"The  safety  of  the  customer  must 
come  first,"  says  Purvis.  "You  don't 
go  past  'go'  and  collect  $200  if  anyone 
is  hurt." 

6.  Product  introduction. 

"This  is  the  most  exciting  part," 
Purvis  says.  "You  need  a  strong  sales 
force.  That's  not  my  strong  point.  I 
decided  to  outsource  (contract)  that 
part  of  the  work  and  concentrate  on 
the  production." 

His  cooked,  quick-frozen  crab 
clusters  are  a  convenience  product, 
developed  to  add  culinary  beauty  and 
authenticity  to  seafood  gumbos  and 
stews.  The  reddish  clusters  are  nestled 
on  a  foam  tray  and  covered  in  a 
plastic  film. 

The  plastic  film  was  the  hitch. 
It  took  two  years  to  find  a  film  that 
the  crab  claws  won't  penetrate. 

The  seafood  dip  development 
had  its  problems  too,  Purvis  says.  He 
first  developed  a  freeze-and-thaw  dip 


destined  for  the  frozen-food  case. 
He  sold  100  cases  to  one  outlet,  50  to 
another.  There  was  never  a  repeat  order. 

"There's  not  a  housewife  in 
America  who  looks  for  dip  in  the  frozen 
food  section  of  the  grocery  store," 
Purvis  says.  "We  had  to  back  up  and 
punt  again." 

On  the  second  attempt,  Purvis 
developed  a  shelf-stable  seafood  dip  that 
required  no  refrigeration.  It  will  be  sold 
alongside  fresh  fish  and  shellfish  —  an 
area  of  the  store  where  consumers  will 
be  looking  for  seafood  products.  Called 
Sea  Snacks,  the  dips  are  flavored  with 
crab,  shrimp,  clams,  lobster  and  fish. 
The  shrimp  and  crab  Sea  Snack  dips 
will  be  the  first  marketed. 

Purvis  says  that  product  develop- 
ment has  taught  him  perseverance. 

"I  haven't  added  up  the  time  I've 
spent,  and  I'm  ashamed  to  say  how 
much  money  I've  invested  in  these 
products,"  he  says.  "But  I  do  believe 
value-added  is  the  way  to  go. 

"To  beat  the  giants,  you  have  to 
have  help  from  the  university  and  the 
state  to  have  a  chance,"  Purvis  adds. 
"But  if  I  win,  everybody  wins.  It 
creates  more  economic  activity.  The 
fishermen  win.  The  processors  win. 
Consumers  win."  □ 


A  Sampling  of  Value-Added 
Seafood  Products 


In  scouring  the  grocery  shelves 
for  value-added  seafood  products,  I 
found  an  amazing  array  of  offerings. 

As  I  fished  into  the  prepared 
fresh  seafood  counter,  I  found 
smoked  salmon,  salmon  dip,  salted 
mackerel,  smoked  whitefish  salad, 
smoked  tuna  dip,  cream  cheese  and 
lox  spread,  ana  imitation  seafood 
products  made  from  minced  fish. 

In  the  frozen-food  section, 
I  netted  linguini  with  seafood 
marinara,  seafood  lasagna,  grilled 
fish  with  vegetables,  tuna  noodle 


casserole,  clam  strips,  calamari 
rings,  shrimp  stir  fry,  shrimp  fajitas, 
crab-stuffed  fish,  fish  sticks,  breaded 
shrimp,  breaded  fish  fillets,  deviled 
crabs  and  casino  clams. 

Trolling  down  the  canned-food 
aisle,  I  discovered  canned  mussels, 
clams,  shrimp,  crab,  tuna,  sardines, 
anchovies,  herring,  oysters, 
calamari,  octopus  and  salmon;  clam 
chowder;  crab  soup;  lobster  bisque; 
conch  chowder;  clam  juice;  and  a 
variety  of  seafood  pates. 

Ready  for  dinner?  □ 


What  About  the  Supply  of  Seafood? 


As  seafood  processors  strive  to 
develop  new  seafood  products,  one 
question  comes  to  mind:  Is  there 
enough  seafood  to  meet  the 
growing  demands? 

The  answer  is  not  immediately 
clear. 

Many  biologists  think  the  ocean 
has  reached  its  capacity  to  produce 
wild  edible  fish  and  shellfish.  In  the 
peak  years  of  1 987  and  1 988, 
fishermen  harvested  about  1 00 
million  metric  tons  of  edible  seafood 
worldwide. 


But  the  demand  for  seafood  is  still 
climbing  in  the  United  States  (15.4 
pounds  per  capita  consumption)  and 
worldwide.  Population  growth  alone 
ensures  that  the  demand  will  increase, 
says  Jim  Daniels  of  Tyson  Foods. 

"We  estimate  that  an  additional 
600  million  pounds  of  salmon  alone  wi 
be  needed  in  the  United  States  by 
2010,"  he  says. 

What  are  the  options? 

Daniels  says  that  aquaculture  will 
likely  play  a  major  role  in  seafood 


supply  in  the  future.  Already,  many 
of  the  shrimp,  salmon  and  catfish 
are  raised  using  aquaculture 
techniques. 

Aquaculture  often  produces 
a  better  product,  more  consistent 
supplies  and  more  uniform  fish 
or  shellfish.  In  the  same  way  that 
farmers  and  researchers  developed 
and  honed  animal  husbandry, 
scientists  and  watermen  are 
working  to  do  the  same  for  fish 
and  shellfish.  □ 


Adding  the  Value  to  Value-Added 


As  consumers  choose  the  items 
that  fill  their  grocery  carts,  what 
factors  play  into  their  decisions  to 
choose  value-added  products? 

Ed  Rowel  I,  director  of  seafood 
sales  for  East  Coast  Brokerage  Inc., 
and  Ken  Swartzel,  head  of  N.C. 
State  University  Department  of  Food 
Science,  say  there  are  several 
ingredients  in  the  value-added 
recipe. 

Both  stressed  that  processors 
must  have  a  quality  product  that 
tastes  good  every  time  a  consumer 
buys  it.  It  only  takes  one  bad 
experience  with  a  product  to  turn 
consumers  away,  Swartzel  says. 
Consistent  quality  —  the  knowledge 
and  assurance  that  every  time  a 
customer  opens  a  package  of  deviled 
crabs  they  will  taste  the  same  — 
builds  consumer  confidence  and 
brand  loyalty. 

Hand  in  hand  with  quality  is 
product  safety,  a  factor  that  Swartzel 
says  most  consumers  take  for 
granted.  Because  state  and  federal 
governments  have  enacted  laws  and 
regulations  to  protect  consumers  from 
food  safety  hazards,  the  general 
public  tends  to  forget  that  these 


problems  exist.  But  processors  can't  be  so 
lax;  they  must  diligently  assure  the  safety 
of  their  products. 

A  value-added  product  must  also  be 
convenient. 

'The  most  successful  products  are 
user-friendly,"  Swartzel  says. 

Rowell  agrees.  The  product  must  be 
either  ready-to-cook  without  further 
preparation  or  be  among  no  more  than 
five  ingredients  in  a  simple  recipe  (with 
no  more  than  five  cooking  steps).  The 
recipe  must  be  provided. 

Convenience  also  includes  fast 
preparation.  When  working  singles  and 
busy  parents  are  looking  for  fast,  trouble- 
free  ways  to  feed  their  hunger,  conve- 
nience foods  are  often  top  choices  at 
mealtime.  One  friend  aptly  described  her 
definition  of  convenience  as  this:  "I  don't 
want  any  product  that  takes  longer  to 
cook  than  it  does  to  eat." 

But  convenience  often  translates  to 
higher  prices.  Swartzel  and  Rowell  agree 
that  processors  should  strive  to  keep 
prices  reasonable.  But  it  isn't  always  the 
lowest  priced  product  that  attracts 
consumers. 

Shoppers  evaluate  products  based 
on  perceived  value,  Rowell  says. 

"If  a  product  meets  the  needs  of 


consumers  —  fills  families'  bellies 
and  makes  them  happy  —  then 
often  they  don't  worry  about  price," 
Rowell  says. 

And  consumers'  latest  criterion 
for  determining  their  food  buys  is 
healthfulness.  With  the  media 
harping  on  lower  fat  content  and 
reduced  calories,  shoppers  are 
scrutinizing  the  nutritional  informa- 
tion on  packages  more  closely 
than  ever. 

"Seafood  has  a  leg  up  in  this 
area,"  Rowell  says.  "It's  a  low-fat 
product  from  the  start." 

But  that  doesn't  mean  shop- 
pers should  stop  reading  the  labels 
of  value-added  seafood  products. 
Dishes  heavy  with  cream  sauces 
or  cheese  can  be  loaded  with  fat. 

Swartzel  believes  plenty  of 
opportunities  exist  for  value-added 
seafood  products  in  the  future. 
He  talks  of  pizza  with  scallops, 
shrimp  burgers  and  seafood 
breakfast  items. 

What  will  processors  think 
of  next? 

Keep  scanning  the  grocery 
aisles  and  you'll  find  out.  □ 
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A  HISTORIAN'S  COAST 


Rachel  Carson  at  Bird  Shoal 


L 


By  David  Cecelski 


enjoy  chaperoning  school  trips 
to  Bird  Shoal,  a  marshy  island  near 
Beaufort.  The  kids  are  excited  to  learn 
outdoors.  They  scurry  among  the  tidal 
pools,  pelting  their  teachers  with 
dozens  of  questions  about  seashore 
life.  Amid  the  clamor,  I  am  reminded 
of  a  quiet,  solitary  young  woman  who 
waded  those  tidal  pools  half  a  century 
before  us. 

Long  before  she  was  famous, 
Rachel  Carson  visited  Bird  Shoal.  Her 
best-selling  books  about  the  sea  lay 
years  ahead  of  her.  She  had  not  yet 
dreamed  of  changing  history  with 
"Silent  Spring,"  her  trailblazing 
expose  on  the  dangers  of  DDT  and 
other  pesticides.  At  Bird  Shoal,  she 
was  an  obscure  young  biologist 
discovering  the  mysteries  of  the  sea. 
She  wandered  the  island  in  peace, 
ankle-deep  in  marsh  mud  and  en- 
tranced by  the  beauty  of  whelks  and 
sea  anemones. 

It  is  fitting  that  the  Rachel  Carson 
National  Estuarine  Research  Reserve, 
which  today  includes  Bird  Shoal, 
bears  this  shy,  soft-spoken  biologist's 
name  —  and  not  only  because  she 
wrote  such  wonderful  books  about  the 
sea's  ecology.  Carson  had  a  special 
fondness  for  the  North  Carolina  coast. 
She  visited  Bird  Shoal  frequently  and 
kept  a  special  place  in  her  heart  for 
Lake  Mattamuskeet. 

Imagining  Carson  at  Bird  Shoal, 
I  have  often  wondered  how  a  woman 
so  private,  and  so  absorbed  in  scien- 
tific study,  came  to  write  one  of  the 
boldest  indictments  of  humanity's 
mistreatment  of  the  Earth.  But  looking 
more  closely  at  her  coastal  sojourns 
here  in  North  Carolina,  I  think  that  we 
can  glimpse  the  inspiration  for  "Silent 
Spring." 


Carson  was  born  in  1907  in  the 
Allegheny  Valley  of  Pennsylvania. 
Encouraged  in  her  love  of  the  out- 
doors by  her  mother,  she  studied 
marine  biology  at  Johns  Hopkins  and 
the  Woods  Hole  Marine  Laboratory. 
Until  she  could  make  a  living  as  a 
writer  in  1 952,  she  worked  as  an 
aquatic  biologist  and  editor  for  the 
U.S.  Fish  and  Wildlife  Service. 

I  do  not  know  exactly  when 
Carson  first  visited  the  North  Carolina 
coast,  but  she  had  certainly  explored 
the  Beaufort  vicinity  by  1940.  Her 
first  book,  "Under  the  Sea- Wind," 
was  published  in  the  fall  of  1941  and 
opened  with  a  long  evocation  of  a 
May  evening  at  Beaufort's  Town 
Marsh  and  Bird  Shoal. 

Carson's  prose  brings  that  spring 
night  to  life.  Shad  burst  through 
Beaufort  Inlet.  A  black  skimmer 
rested  after  a  long  flight  from  the 
Yucatan.  Newborn  diamondback 
terrapins  slipped  into  the  dark  waters 
of  Back  Sound.  And  —  in  a  passage 


that  I  have  remembered  since  I  first 
read  it  as  a  teen-ager  —  a  marsh  rat 
caught  "the  scent  of  terrapin  and 
terrapin  eggs,  fresh  laid,  (that)  was 
heavy  in  the  air."  The  rat  devoured 
one  of  the  eggs,  then,  blinded  by 
gluttony,  was  speared  by  a  blue 
heron. 

In  "Under  the  Sea- Wind,"  Carson 
displayed  the  literary  grace  and 
scientific  accuracy  that  marked  all  her 
writing.  Overlooked  in  the  upheaval 
of  World  War  II,  however,  the  book 
received  little  attention  and  sold 
poorly.  Not  until  10  years  later,  after 
"The  Edge  of  the  Sea"  was  published 
to  great  acclaim,  did  Carson's  first 
book  also  become  a  best  seller. 

Soon  after  World  War  II,  Carson 
toured  Lake  Mattamuskeet  to  prepare 
a  booklet  called  "Mattamuskeet:  A 
National  Wildlife  Refuge."  Purchased 
by  the  federal  government  in  1934  for 
a  waterfowl  sanctuary,  Lake 
Mattamuskeet  attracted  one  of  the 
largest  assemblies  of  Canada  geese 
and  whistling  swans  on  the  Atlantic 
Seaboard.  Between  40.000  and 
60,000  Canadas  and  5,000  to  10,000 
swans  wintered  on  the  lake,  as  well  as 
great  flocks  of  pintails,  wigeons, 
black  ducks,  mallards  and  green-  and 
blue-winged  teal. 

When  visiting  Lake  Matta- 
muskeet, Carson  stayed  at  the  old 
pumping  station  at  New  Holland. 
The  pumps  had  been  used  in  a  failed 
plan  to  drain  and  farm  the  lake  in  the 
1920s.  The  Civilian  Conservation 
Corps,  a  New  Deal  agency,  converted 
the  station  into  a  hunting  lodge  with 
a  circular  staircase  ascending  the  old 
smokestack  120  feet  to  an  observation 
tower. 

Continued 
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While  visiting  Lake  Mattamuskeet,  Carson  stayed  at  the  old  pumping  station  at  New  Holland. 


Carson's  visit  to  Hyde  County 
made  a  deep  impression  on  her.  Her 
letters  to  her  closest  friend,  Dorothy 
Freeman,  have  just  been  published  in 
"Always,  Rachel."  Carson  wrote  to 
Freeman  about  Lake  Mattamuskeet  in 
1959: 

"I  hope  I  can  take  you  to  Lake 
Mattamuskeet  in  North  Carolina  ... . 
I'll  never  forget ...  the  countless 
thousands  of  Canada  geese  wintering 
there.  During  the  evening  and  —  I 
seem  to  remember  —  even  far  into  the 
night,  the  throbbing  chorus  of  their 
voices  rose  from  the  lake  where  they 
were  resting.  But  the  greatest  thrill 
came  when  we  went  out  just  before 
sunrise  to  watch  the  flocks  rising  up 
and  heading  out  into  the  neighboring 
fields  where  they  forage  by  day.  They 


would  pass  literally  just  over  our 
heads  —  so  low  the  sunshine  made 
their  dark  heads  and  necks  look  like 
brown  velvet.  And  all  the  while  the  air 
filled  with  their  music." 

Six  months  before  her  death, 
in  a  November  1963  letter,  Carson 
recalled  again  "the  constant,  haunting 
music  of  the  geese"  at  Lake  Matta- 
muskeet. 

Carson  returned  to  Bird  Shoal  in 
June  of  1951.  She  had  just  written 
"The  Sea  Around  Us,"  which  soon 
make  her  an  international  celebrity. 
This  stunning  portrait  of  the  world's 
oceans  was  translated  into  32  lan- 
guages and  remained  on  the  best-seller 
list  for  86  weeks,  a  record  at  the  time. 
In  Beaufort,  Carson  sought  solitude  at 
what  she  called  her  "favorite  beach." 


She  spent  her  days  "getting  acquainted 
with  a  whole  village  of  sea  anemones 
...  wading  around  in  water  up  to  my 
knees,  not  a  human  soul  in  sight." 

In  her  next  book,  "The  Edge  of 
the  Sea,"  Carson  introduced  by  name 
the  site  of  her  secluded  excursions  in 
North  Carolina.  "To  visit  Bird  Shoal," 
Carson  wrote,  "one  goes  out  by  boat 
through  channels  winding  through  the 
Town  Marsh  of  Beaufort."  Thousands 
of  fiddler  crabs  greet  the  visitor, 
Carson  observed,  and  she  likened  the 
"sound  of  so  many  small  chitinous 
feet"  to  "the  crackling  of  paper." 

Carson  saw  beauty  in  the  least  of 
Bird  Shoal's  creatures.  She  marveled 
at  the  "mysterious  forces  of  creation" 
at  work  in  the  long,  twisted  strand  of  a 
whelk's  egg  sac.  She  tracked  a 
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horseshoe  crab  across  a  mud  flat  and 
exposed  a  toadfish  concealed  in 
eelgrass.  She  divulged  the  telltale 
tentacles  of  a  sand  anemone  searching 
the  waves  for  detritus  and  the  "pro- 
truding chimneys"  of  the  plumed 
worm  Diopatra. 

Carson  had  become  one  of  the 
most  popular  writers  in  America.  Her 
articles  about  sea  life  appeared 
regularly  in  magazines  as  diverse  as 
Life,  Audubon  and  Woman 's  Home 
Companion.  She  had  received  the 
highest  honors  awarded  to  writers  and 
scientists.  Many  people  would  have 
rested  on  their  laurels.  Carson  could 
surely  have  spent  more  days  by  her 
beloved  seashore. 

But  "The  Edge  of  the  Sea"  was 
Carson's  last  book  about  the  ocean. 
By  the  late  1950s,  a  large  body  of 
evidence  had  accumulated  about  the 
dangerous  effects  on  living  organisms 
of  DDT  and  other  organic  pesticides 
made  out  of  chlorinated  hydrocarbons. 
This  information  remained  widely 
scattered  and  had  not  reached  the 
public.  The  pesticides  were  still  used 
with  little  restraint  or  public  oversight. 

As  one  of  the  few  popular  writers 
with  the  expertise  to  sift  through 
complex  scientific  data,  Carson 
believed  it  was  her  duty  to  expose  the 
dangers  of  these  chemical  agents  that, 
developed  mainly  for  use  during 
World  War  II,  had  become  a  part  of 
daily  life. 

Carson  had  been  troubled  by 
atomic  bomb  testing  in  the  Pacific,  but 
she  was  not  a  protester.  Privately, 
though,  she  had  grave  reservations 
about  science's  new  threats  to  the 
Earth.  "It  was  comforting  to  suppose," 
she  wrote  Freeman  in  February  1958, 
"that  the  stream  of  life  would  flow  on 
through  time  in  whatever  course  that 
God  had  appointed  it  —  without 
interference  by  one  of  the  drops  of  the 
stream  —  man." 

Until  "Silent  Spring,"  Carson  had 
used  her  fame  mainly  to  encourage 
parents  to  nurture  in  children  a  sense 
of  wonder  at  the  natural  world.  She 


still  felt  more  at  home  at  Bird  Shoal 
than  in  a  bully  pulpit.  She  did  not 
relish  controversy,  and  she  was  not  at 
heart  a  political  person. 

Yet  Carson  never  hesitated  when 
it  came  to  "Silent  Spring,"  not  even 
when  diagnosed  with  cancer  in  1960. 
She  studied  more  than  a  thousand 
scientific  papers.  She  consulted  with 
the  world's  leading  entomologists, 
chemists  and  ecologists.  When  she  put 
pen  to  paper,  Carson  brandished  her 
facts  —  in  the  words  of  the  old  hymn 
—  like  a  terrible  swift  sword. 

Published  in  1962,  "Silent 
Spring"  revealed  how  pesticides 
accumulated  in  the  food  chain, 
damaging  birds,  fish  and  even 
humans.  It  was  a  stunning  achieve- 
ment and  an  overnight  sensation. 
Never  had  a  scientific  work  sparked 
such  widespread  public  debate  —  nor 
such  bitter  repudiations. 

"The  'control  of  nature,'"  Carson 
wrote,  "is  a  phrase  conceived  in 
arrogance,  born  of  the  Neanderthal 
age  of  biology  and  philosophy  ... .  It  is 
our  alarming  misfortune  that  so 
primitive  a  science  has  armed  itself 
with  the  most  modern  and  terrible 
weapons,  and  that  in  turning  them 
against  the  insects  it  has  also  turned 
them  against  the  Earth." 

Not  surprisingly,  the  chemical 
industry  was  the  harshest  critic  of 
"Silent  Spring."  A  Chicago  chemical 
company  sought  to  have  the  book 
suppressed  by  the  courts.  The  industry 
devoted  a  fortune  to  try  to  discredit 
Carson  and  labeled  her  a  "hysterical 
woman."  Daunted  by  the  controversy, 
several  magazines,  including  Readers' 
Digest,  backed  out  of  publishing 
excerpts  of  "Silent  Spring."  One 
sympathetic  critic  called  it  the  most 
vilified  book  since  Charles  Darwin's 
"Origin  of  Species." 

Despite  the  chemical  industry's 
attacks,  "Silent  Spring"  met  enthusias- 
tic praise  from  most  scientists  and 
became  a  huge,  worldwide  best  seller. 
A  year  later,  President  Kennedy's 
Science  Advisory  Committee  issued  a 


detailed  report  substantiating  Carson's 
claims.  Confronted  by  public  outrage, 
the  United  States  and  other  world 
governments  enacted  important 
reforms  governing  the  use  of  pesti- 
cides. Inspiring  a  sweeping  ecological 
consciousness,  "Silent  Spring"  became 
one  of  the  most  influential  books  of  the 
20th  century. 

Where  did  Carson  find  the  moral 
courage  to  write  "Silent  Spring"?  The 
sources  of  such  courage  are  by  nature 
mysterious,  deep,  perhaps  unknowable. 
Yet  I  suspect  that  the  origins  of  "Silent 
Spring"  lay,  ultimately,  in  her  quiet 
hours  of  getting  to  know  Bird  Shoal, 
Lake  Mattamuskeet  and  places  like 
them.  By  those  quiet  shores,  Carson 
gained  a  knowledge  of  the  sea's  life 
that  led  to  an  empathy  and  a  sense  of 
interconnectedness  with  the  natural 
world.  She  could  not  stand  idly  by 
when  something  she  knew  and  cared 
for  so  deeply  was  threatened. 

That  is  why  I  believe  so  firmly  in 
exposing  children  to  our  coast  —  and 
why  our  dedicated  science  teachers  and 
marine  educators  deserve  our  highest 
praise.  When  they  introduce  children 
to  the  seashore,  they  offer  a  chance  to 
discover  more  than  the  arcane  facts  of 
marine  biology.  They  are  teaching 
them  about  the  glories  of  all  life,  and 
they  are  giving  them  the  opportunity  to 
explore  their  own  humanity  and  its 
place  among  the  creatures  of  the 
world.  I  do  not  see  anything  that  could 
be  more  important.  And  who  knows 
which  child  on  a  school  trip  to  Bird 
Shoal  —  or  Masonboro  Island  or 
Merchants  Millpond  —  is  the  next 
Rachel  Carson?  □ 
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Baird  Assumes  Helm  of  National  Sea 
Grant  Program 

An  ocean  scientist,  educator  and 
businessman  has  been  named  the  new 
director  of  the  National  Sea  Grant 
College  Program,  part  of  the  Depart- 
ment of  Commerce's  National  Oceanic 
and  Atmospheric  Administration 
(NOAA). 

Ronald  C.  Baird  assumed  his  new 
position  with  Sea  Grant  June  3,  after 
completing  his  tenure  as  vice  president 
of  university  relations  at  Worcester 
Polytechnic  Institute. 

"Baird' s  experience  in  business 
and  education,  as  a  scientist  and 
college  administrator,  makes  him 
uniquely  qualified  to  lead  Sea  Grant, 
whose  continued  success  in  helping  to 
protect  and  preserve  our  marine 
environment  hinges  on  a  solid  working 
partnership  among  business,  govern- 
ment and  the  university  research 
community,"  says  NOAA  Administra- 
tor James  Baker. 

At  Worcester  Polytechnic,  the 
nation's  third  oldest  college  of 
engineering  and  science,  Baird  is 
responsible  for  the  university's 
external  relations,  including  its  news 
service,  development  office,  corporate 
relations,  alumni  programs  and 
university  publications.  He  helped 
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develop  the  school's  first  comprehen- 
sive corporate  relations  program  and,  as 
an  adjunct  professor  in  the  Department 
of  Biology  and  Biotechnology,  has 
maintained  an  active  research  program. 

Before  joining  Worcester  Polytech- 
nic, Baird  was  director  of  research  at 
Geo-Marine  Inc.,  an  engineering 
consulting  firm  in  Dallas,  Texas.  From 
1990  to  1995,  he  was  a  member  of  the 
National  Sea  Grant  Review  Panel,  a  15- 
member,  independent  citizens  advisory 
committee. 

Baird  received  his  B.S.  in  zoology 
from  Yale  University,  his  M.A.  in 
zoology  from  the  University  of  Texas  at 
Austin  and  his  Ph.D.  in  biological 
oceanography  from  Harvard  University. 

"In  an  era  of  limited  resources  and 
global  environmental  challenges  to 
coastal  resources,  the  products  of  an 
active  industrial,  academic  and  govern- 
ment research  partnership  will  be 
absolutely  critical  to  our  ability  to 
manage  coastal  resources  on  a  sustain- 
able basis,"  Baird  says.  "Sea  Grant  is 
just  such  a  partnership,  with  a  track 
record  of  achievements.  Being  part  of 
an  enterprise  whose  goal  is  the  health 
and  well-being  of  our  invaluable  coastal 
resources  is  a  challenge  I  welcome." 

Hybrid  Striped  Bass  Manual  and 
Video  Available 

A  new  cash  crop  is  drawing  the 
attention  of  farmers,  fishermen  and 
investors  throughout  the  Southeast.  But 
this  crop  is  grown  in  the  pond,  not  the 
field. 

Hybrid  striped  bass  —  a  cross 
between  striped  bass  and  white  bass  — 
are  now  harvested  in  farm  ponds  from 
Maryland  to  Texas.  The  hybrid  is 
hardier  and  faster-growing  than  its 
parents,  offering  farmers  a  marketable 
fish  worth  $2.50  a  pound  after  18 
months  of  growth. 

Interest  in  the  culture  of  hybrid 
striped  bass  for  food  began  in  the  late 
1970s.  Sea  Grant  programs  in  North 


Carolina  and  South  Carolina  began 
sponsoring  research  into  the  pond 
production  of  hybrid  striped  bass  in 
1979  and  1981,  respectively.  Research- 
ers refined  the  culture  techniques,  and  a 
project  funded  by  the  National  Coastal 
Resources  Research  and  Development 
Institute  (NCRI)  allowed  the  scientists 
to  transfer  the  technology  from  the 
laboratory  to  commercial  production. 

Now,  more  than  6  million  pounds 
of  hybrid  striped  bass  are  grown  each 
year,  and  a  third  of  that  production 
occurs  in  ponds. 

To  help  potential  aquaculturists  and 
investors  understand  the  complexities  of 
hybrid  bass  production  in  ponds,  North 
Carolina  Sea  Grant  and  NCRI  have 
developed  a  how-to  manual  and  video 
describing  the  process. 

The  video  and  manual  describe 
broodstock  collection,  hatchery  tech- 
niques, fingerling  production,  grow-out, 
harvesting  and  marketing.  Information 
is  provided  about  pond  preparation, 
water  quality,  disease  control  and  feeds. 
And  the  manual  provides  economic 
information  for  investment  and  operat- 
ing costs  as  well  as  potential  profits. 

The  video  and  manual  are  available 
from  Sea  Grant.  Together,  they  cost 
$30.  Separately,  the  manual  is  $10  and 
the  video,  $25.  To  order,  write  North 
Carolina  Sea  Grant,  Box  8605,  N.C. 
State  University,  Raleigh,  NC  27695- 
8605.  Or  call  919/515-2454. 

Rhode  Island  Sea  Grant 
Responds  to  Oil  Spill 

The  worst  oil  spill  in  Rhode 
Island's  history  occurred  in  January 
after  stormy  seas  caused  the  tugboat 
Scandia  and  its  barge  to  run  aground  on 
the  state's  south  shore.  Before  workers 
were  able  to  stop  the  flow  of  oil,  almost 
a  million  gallons  leaked  from  the  barge 
into  Block  Island  Sound.  Rhode  Island 
Sea  Grant  researchers  and  outreach 
specialists  responded  immediately. 

Within  hours,  a  Rhode  Island  Sea 
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Grant  researcher  was  at  work  running  an 
innovative  hydrodynamic  computer 
model  he  had  previously  developed  for 
Narragansett  Bay.  He  produced  an 
animated  model  to  predict  the  path  of 
the  leaked  oil.  These  predictions  were 
passed  on  to  the  Rhode  Island  Marine 
Safety  Office  and  the  U.S.  Coast  Guard 
to  aid  their  containment  and  cleanup 
efforts. 

Sea  Grant  outreach  specialists, 
accompanied  by  scientists  from  the 
Narragansett  Laboratory  of  the  Environ- 
mental Protection  Agency,  were  first  on 
the  scene  to  assess  the  oil  spill's  damage 
to  the  environment.  Using  a  research 
vessel,  they  sampled  fish,  surface  and 
bottom  water,  and  bottom  sediments  for 
chemical  analysis. 

Another  Sea  Grant  researcher,  who 
had  been  studying  the  area's  lobster 
fishery  for  many  years,  helped  fisher- 
men pull  pots  to  evaluate  the  effects  of 
the  oil  spill  on  lobster  populations. 
Divers  returned  to  the  site  later  to  gather 
additional  estimates  of  abundance  to 
compare  with  Sea  Grant  baseline  data. 

Within  days  of  the  accident,  the  Sea 
Grant  communications  staff  developed  a 
World  Wide  Web  site  that  provided 
information  about  the  spill  to  a  con- 
cerned public  and  the  media.  This 
information  was  also  used  by  the  Rhode 
Island  Governor's  Office  as  a  source  for 
scientific  statements  about  the  accident, 
particularly  on  how  it  related  to  seafood 
safety  and  tourism. 

Increasing  Tuna  Catches 

With  the  help  of  Japanese  technol- 
ogy, Outer  Banks  fishermen  are  reeling 
in  at  least  three  times  as  many  tuna  as 
before. 

"Traditionally,  people  catch  tuna 
with  rods  and  reels,"  says  Wayne 
Wescott,  a  North  Carolina  Sea  Grant 
Marine  Advisory  Service  specialist.  The 
new,  improved  approach,  called  the 
green  stick  method,  uses  a  little  trick 
psychology. 


A  35-  to  45-foot  fiberglass  pole  is 
mounted  inside  a  boat.  A  500-foot  main 
line  is  connected  to  the  top  of  the  pole 
and  held  taut  in  the  water  by  a  decoy 
called  a  bird,  forming  a  triangle 
between  the  line,  the  water  and  the  pole. 

Baited  strands  hang  from  the  line  to 
just  above  the  water,  allowing  the  bait 
to  skip  across  the  surface  as  the  boat 
moves.  Meanwhile,  the  bird  jumps, 
bobs  and  splashes.  The  tuna,  thinking 
the  bird  is  another  predator,  will 
sometimes  jump  several  feet  into  the  air 
to  get  the  bait  first. 

The  threat  of  competition  is  so 
successful,  says  Wescott,  that  tuna  will 
go  after  the  bait  even  when  they're  not 
hungry.  Results  show  that  the  green 
stick  method  usually  catches  more  than 
three  times  as  much  tuna  as  traditional 
methods  and  can  catch  10,  12  or  15 
times  more. 

Since  one  fisherman  experimented 
with  green  stick  gear  in  1994,  21  tuna 
fishermen  on  the  Outer  Banks  are 
outfitted  to  use  it.  Traditional  rods  and 
reels  can  be  used  at  the  same  time, 
enabling  fishermen  to  fulfill  bag  limits 
more  quickly  and  efficiently.  Another 
benefit  is  reduced  bycatch.  The  green 
stick  method  rarely  appeals  to  fish  other 
than  tuna. 

The  term  "green  stick"  refers  to  a 
commercial  brand  of  gear,  but  the  name 
stuck  as  a  generic  term.  Currently,  the 
gear  is  available  only  from  Japan,  where 
it  was  developed  several  years  ago. 

A  publication  explaining  the  green 
stick  method  will  soon  be  available 
from  Sea  Grant.  For  more  information, 
call  Wescott  at  919/473-3937. 

Preparing  for  the  Invasion 

Near  the  Great  Lakes,  just  a 
mention  of  zebra  mussels  can  make 
fishermen  and  boaters  groan.  Using 
their  gluelike  byssal  threads,  these 
small,  clamlike  freshwater  mollusks  can 
attach  to  almost  any  hard  surface, 
forming  thick  mats  of  several  hundred 


thousand  mussels  per  square  meter 
(1.2  square  yards).  Since  their  discov- 
ery in  the  United  States  in  1988,  zebra 
mussels  have  spread  rapidly  throughout 
the  Great  Lakes  region,  colonizing  the 
Mississippi  and  other  major  river 
systems  as  well  as  many  inland  lakes. 

Although  zebra  mussels  haven't 
been  spotted  in  North  Carolina,  they  are 
now  present  in  at  least  19  states  and  are 
likely  to  spread  to  more  inland  and  tidal 
waters.  North  Carolina  Sea  Grant  has 
produced  two  fact  sheets  to  help  explain 
zebra  mussels  and  prevent  their  spread. 

•  "Zebra  Mussels  and  Aquaculture" 
details  the  mussel's  environmental 
requirements,  lists  tips  for  prevention 
and  outlines  methods  of  control  and 
monitoring.  Mussel  colonies  can  clog 
pipes  and  valves;  damage  pumps, 
generators  and  motors;  and  cause  other 
costly  problems.  Knowing  the  facts 
about  zebra  mussels  and  knowing  how 
to  exclude  them  can  help  protect  an 
aquaculture  facility  and  reduce  the 
spread  of  this  pest.  This  four-page  fact 
sheet  was  written  by  Jim  Rice,  an  N.C. 
State  University  fisheries  extension 
specialist,  and  is  available  free  from 
Sea  Grant.  Ask  for  publication  UNC- 
SG-BP-95-01. 

•  "Organizing  a  Zebra  Mussel  Task 
Force"  can  help  a  region  organize,  plan 
and  run  an  effective  zebra  mussel  task 
force.  A  well-run  zebra  mussel  pre- 
paredness program  can  save  time  and 
money  —  particularly  in  areas  where 
zebra  mussels  have  yet  to  be  detected. 
The  fact  sheet  discusses  the  purpose 
and  benefits  of  a  zebra  mussel  task 
force,  explains  the  various  roles  task 
forces  have  taken  across  North 
America,  lists  groups  to  consider  when 
assembling  members,  gives  tips  on 
organization,  and  supplies  numbers  and 
addresses  of  task  forces  across  the 
United  States.  Written  by  Barbara  Doll, 
Sea  Grant's  water  quality  specialist,  the 
fact  sheet  is  free.  Ask  for  publication 
UNC-SG-  BP-96-01.  □ 
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Soul  Asylum 

Between  the  crowded  beaches  of  Bogue  Banks  and  the 
military-owned  Brown's  Island  lies  a  3  1/2-mile  slice  of 
superlative  sand.  Bear  Island  is  far  enough  away  from  the 
lights  of  civilization  that  sea  turtles  nest  here  by  the  thou- 
sands. But  it's  near  enough  to  the  beaten  path  that  it  doesn't 
take  days  to  get  there.  Staff  writer  Carla  Burgess  takes 
readers  on  a  paddle  to  paradise  —  the  island  side  of  Ham- 
mocks Beach  State  Park.  Get  out  your  aquasocks  and 
binoculars,  sit  back  and  enjoy  the  ride  2 
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—  aren't  just  for  the  birds.  They're  good  for  water  too. 
With  so  much  ado  about  pollution,  the  powers-that-be  often 
can't  see  the  forest  for  the  trees.  Rachel  Wharton  describes 
how  soil  scientists  are  evaluating  the  merit  of  natural 
solutions  for  keeping  rivers  and  coastal  waters  clean. ...  1 2 
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waterway  litter  cleanup  boasting  12,500  volunteers.  The 
phenomenal  growth  could  not  have  happened  without  the 
leadership  and  coordination  provided  by  a  consortium  of 
public  and  private  partners.  Staff  writer  Kathy  Hart,  presi- 
dent of  the  Big  Sweep  board  of  directors,  chronicles  the 
cleanup's  growth  and  characterizes  the  key  linkages  between 
public  and  private  agencies,  organizations,  programs  and 
corporations  16 

A  Historian 's  Coast: 

The  Schooner  Ogeechee  at  Hatteras  Island 

In  this  fast-paced  world  of  time  clocks,  quick  chow  and 
express  mail,  we've  lost  something  ancient  mariners 
possessed  by  the  shipload  —  patience.  Coashvatch  history 
columnist  David  Cecelski  takes  us  back  to  the  day  when 
the  rhythm  of  the  sea  set  the  schedules  21 
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JL  A  Ay  family  has  vacationed 
at  Emerald  Isle  each  autumn  for  eight 
years.  We're  happiest  to  go  when 
fewer  porch  lights  illuminate  the 
dunes  at  night,  the  daytrippers  are 
sparse  and  the  heat  is  diminished  as 
our  part  of  the  hemisphere  turns  its 
face  from  the  sun. 

Until  last  fall,  I  thought  I'd 
discovered  every  simple  pleasure  of 
this  part  of  North  Carolina's  central 
coast:  Plump  green  peanuts,  boiled  at 
a  roadside  stand  in  Swansboro. 
Lightly  steamed  oysters  shucked  in  an 
out-of-the-way  restaurant  on  Highway 


58.  The  cool  solitude  of  a  walk  within 
the  stone  walls  of  Fort  Macon. 

Somehow  I  missed  a  more 
obscure  retreat  just  southwest  of 
Bogue  Banks.  I'd  heard  about  Bear 
Island,  a  slim,  undeveloped  preserve 
managed  by  the  state.  According  to  the 
map,  it's  a  2  1/2-mile  ferry  ride  from 
the  berth  of  Hammocks  Beach  State 
Park  tucked  off  Highway  24.  But  I 
wasn't  tempted  to  venture  over  until 
the  end  of  our  beach  trip  last  fall.  My 
mom  and  I  caught  the  last  ferry  on  a 
weekday,  leaving  us  less  than  an  hour 
to  explore  before  the  park-operated 


pontoon  returned  us  to  the  mainland. 

It  was  a  half-mile  walk  by  gravel 
path  from  the  ferry  dock  to  the  beach  in 
front  of  the  bathhouse.  A  few  beach- 
combers loitered  around  the  swimming 
area  there  but  the  surf  was  rough.  I  left 
Mom  to  look  for  shells  and  decided  to 
devour  what  I  could  of  the  wilderness. 
Not  a  soul  preceded  me.  A  few  hundred 
yards  found  me  at  the  sign  pointing 
toward  the  nearest  primitive  campsites. 
Following  the  path  into  a  huge  crater  of 
dune,  I  lost  the  sound  of  the  wind  and 
ocean  as  I  descended  like  an  ant  lion 
into  its  sandy  funnel.  At  the  lowest 
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point  lay  the  first  unoccupied  campsite 
and  beyond  it  a  tight-woven  collar  of 
shrub  thicket.  I  dropped  to  my  knees 
and  peered  in.  A  good  two  feet  of  open 
space  separated  the  ground  from  the 
bush  canopy  and  seemed  to  reach 
forever.  A  startled  marsh  rabbit  high- 
tailed it  into  the  distance. 

It  was  only  a  glimpse,  but  enough 
to  set  me  planning.  For  now,  I  had  a 
ferry  to  catch.  But  I'd  be  back. 


Bear  Island  is  3  1/2  miles  of  sand 
bank  dotted  with  a  dynamic  cover  of 


plants,  shrubs  and  trees.  It's  a  half-mile 
at  the  widest.  Early  maps  refer  to  "Bare 
Banks,"  and  it's  speculated  that  an  error 
in  transcription  —  not  the  presence  of 
bears  —  gave  the  island  its  current 
name.  Unlike  many  barrier  islands, 
virtually  no  water  washes  over  the  body 
of  the  island.  Rather,  the  wind  blows 
mobile  fields  of  sand  upward  into  crests 
topping  60  feet.  Approaching  from  the 
marsh  side,  you  can  see  the  tallest  one 
overtaking  the  maritime  forest  like  a 
white  wave.  Sand  movement  by  water 
is  confined  to  the  inlets  and  more 
pronounced  at  the  northeast  end.  Here 


the  inlet  "breathes,"  expanding  and 
contracting  over  time  as  sand  shifts. 
The  island  comprises  the  majority  of 
the  Hammocks  park  —  880  odd  acres. 
Thirty-three  acres  on  the  mainland 
house  the  ferry  dock,  boat  ramp,  park 
office  and  parking  lot. 

The  island  is  bound  by  the 
Atlantic  Ocean  on  the  south  and  the 
Intracoastal  Waterway  and  various 
creeks  and  marshes  to  the  north.  At 
the  northeast  tip,  Bogue  Inlet  empties 
the  White  Oak  River  and  divides  Bear 
Island  from  the  developed  shores  of 
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Bogue  Banks.  To  the  southwest,  Bear 
Inlet  separates  the  island  from  Brown's 
Island,  a  practice  target  for  military 
jets.  The  sporadic  bombing  is  easily 
mistaken  as  thunder. 

It  took  two  days  in  May  to  digest 
it  all.  As  Sea  Grant's  traveling  marine 
archive,  Lundie  Spence  was  the  guide. 
Scott  Taylor  of  Beaufort  took  the 
pictures.  With  the  lightweight  precision 
of  sea  kayaks,  the  three  of  us  followed 
shallow  tidal  creeks  through  a  maze  of 
salt  marsh.  We  passed  by  hammocks  of 
red  cedar  surrounded  by  a  low  fortress 
of  groundsel  bush.  And  we  navigated 


mudflats  tracked  by  knobbed  whelks 
and  other  colorful  mollusks.  In  spite  of 
a  strong  headwind,  an  incoming  tide 
and  several  curiosity  and  rest  stops, 
we  paddled  to  our  destination  in  under 
three  hours.  During  the  season,  you 
can  make  the  trip  by  park  ferry  in  25 
minutes.  And  a  privately  operated 
boat  licensed  by  the  park  is  available 
year-round. 

The  forecast  threatened  rain  but  the 
sky  above  the  Atlantic  proved  other- 
wise. By  midday  we  rounded  the 
northeast  end  of  the  island.  To  the  right, 
an  old,  brick  foundation  was  being 


swallowed  by  the  shifting  inlet.  It's 
probably  what  remains  of  a  whaling 
station  and  house  owned  by  the  Heady 
family  from  the  early  1800s  through  the 
Civil  War.  To  the  left,  sandbars 
stretched  thin  like  delicate  pancakes  on 
a  griddle  of  ocean.  With  a  sharp  turn  to 
the  right,  we  entered  a  lagoon  that  led 
us  to  "Campsite  14."  Fortunately,  the 
spot  transcended  its  austere  name. 

Tents  pitched  and  sea  legs 
stretched,  we  made  a  barefoot  trek  up 
the  side  of  a  dune.  A  jagged  tree 
remnant  flagged  the  peak,  from  which 
we  had  a  stunning  panoramic  view  of 
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sound,  ocean  and  swales  between.  Scott 
gave  the  campsite  his  approval  and 
reloaded  the  camera.  In  the  meantime, 
a  small  pageant  was  playing  out  at 
the  edge  of  the  lagoon.  In  the  shadow 
of  our  beached  kayaks,  hundreds  of 
fiddler  crabs  had  gathered  like  frantic 
Lilliputians.  On  close  inspection,  I 
wasn't  sure  which  was  more  handsome, 
the  delicate  purple  etchings  on  top  of 
the  tiny  shells  or  the  curious  red-tinged 
claw  that  only  some  of  them  sported. 

Lundie  expertly  explained  the 
commotion.  The  females  have  two 
small,  white  claws  they  use  to  shovel 


sand  into  their  mouths  and  scour  the 
grains  for  organic  matter.  The  males 
have  one  usable  white  claw  and  a  large 
reddish-white  one  for  "display"  in 
courtship,  she  says.  When  a  female 
walks  by,  the  males  encircle  her  and 
wave  their  brilliant  claws.  Some  even 
flaunt  their  claws  more  by  getting  on 
their  "tiptoes."  Today,  the  females  took 
no  notice  as  they  ambled  through  the 
throng  of  suitors. 

"They  not  ready  to  molt  and  mate 
yet,"  Lundie  says  of  the  indifferent 
females. 

We  dragged  our  boats  back  into 


the  water,  and  the  crabs  scattered  and 
crawled  into  their  holes.  Our  next  route 
was  Trout  Channel  on  the  back  side  of 
the  island.  It  took  us  to  the  ferry  dock, 
where  we  met  Park  Superintendent  Sam 
Bland.  The  ferry  wasn't  on  its  summer 
schedule  yet,  so  Tim  Simpson's  private 
taxi  was  the  only  boat  at  the  dock.  In 
summer,  there  might  be  500  people 
on  the  island.  Simpson  has  arrived  to 
fetch  a  lone  couple  waiting  under  a 
wooden  shelter. 

Meanwhile,  he's  telling  Bland 
about  a  fatigued  loggerhead  he  sighted 
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on  a  sandbar.  The  island  is  a  haven  for 
sea  turtles  and  an  important  fixture  for 
their  breeding.  Bear  Island  has  the 
second  highest  number  of  nesting  sea 
turtles  per  mile  in  the  state.  Like  so 
many  human  nature-lovers,  sea  turtles 
—  particularly  the  threatened  logger- 
head —  seem  to  prefer  the  solitude  of 
the  wide,  unlighted  ocean  beach.  The 
cumbersome  females  crawl  above  the 
tideline,  dig  a  hole  with  their  flippers 
and  lay  as  many  as  125  eggs.  When  the 
turtles  hatch  about  60  days  later,  no 
headlights,  streetlamps  or  other  bright 
ornaments  of  civilization  distract  them 


from  their  natal  crawl  to  the  sea. 

Baby  sea  turtles  instinctively  move 
toward  light,  says  Bland. 

"Without  the  artificial  lighting  to 
disorient  hatchlings,  there's  less 
likelihood  the  hatchlings  will  be  lured 
away  from  the  ocean,"  he  says. 

A  moonbeam  or  even  ambient  light 
from  the  sky  is  usually  enough  to  entice 
young  turtles  away  from  the  dark 
backdrop  of  dunes. 

Two  volunteer  interns  monitor  the 
turtle  nests,  and  the  park's  14  campsites 
are  closed  three  days  before  each  full 
moon  phase  in  June,  July  and  August  to 


prevent  human  disturbance.  If  not  for 
Bald  Head  Island  to  the  south,  Shackle- 
ford  Banks  to  the  north  and  this  place  in 
between,  the  turtles  would  have  few 
places  to  go.  Except  for  a  central  bath- 
house and  staff  barracks,  the  island  is 
pure  wilderness.  The  goal  of  the  park  is 
to  keep  it  that  way. 


Refuge  is  a  tradition  here.  Near  the 
end  of  the  Civil  War,  Union  troops 
were  said  to  have  rescued  43  slaves  that 
fled  to  the  shelter  of  the  island.  In  the 
generations  that  have  since  unfolded, 
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Bear  Island  has  continued  to  hold 
special  significance  for  African- 
Americans.  When  the  park  opened  in 
1961,  it  was  the  only  beach  where 
blacks  were  welcome.  While  whites 
freely  enjoyed  more  than  300  miles  of 
the  state's  seashore,  African-American 
beachgoers  were  relegated  to  this 
beautiful,  yet  ironically  inaccessible, 
sliver  of  North  Carolina  coast.  This 
remained  until  federal  law  mandated 
public  integration  in  1964. 

In  its  history,  Bear  Island's 
ownership  has  changed  hands  many 
times.  The  chain  of  title  of  this  parcel 


of  land  is  complex.  But  the  story  of 
how  it  came  to  be  a  park  for  black 
citizens  is  a  simple  tale  of  friendship 
and  loyalty. 

A  black  hunting  guide  named  John 
Hurst  scouted  this  island  for  one  of  his 
clients  at  the  Onslow  Rod  and  Gun 
Club  in  1914.  The  white  sportsman, 
William  Sharpe,  was  a  New  York 
neurosurgeon  who  wanted  a  place  of  his 
own  to  hunt,  fish  and  relax.  He  bought 
4,600  acres,  which  encompassed  the 
mainland  "hammocks"  and  the  island, 
and  hired  Hurst  as  his  caretaker.  His 
faith  in  Hurst  as  an  employee  was  not 


shared  by  many  local  whites,  who 
viewed  the  relationship  between  the 
Hurst  and  Sharpe  families  as  scandal- 
ous. But  the  relationship  endured  for 
decades,  after  which  Sharpe  announced 
his  intentions  to  will  the  coastal  land  to 
the  Hursts.  But  Hurst's  wife  Gertrude,  a 
schoolteacher,  persuaded  the  doctor  to 
donate  a  portion  of  the  land,  including 
the  island,  to  the  all-black  State  Teach- 
ers Association.  She  believed  the  place 
could  be  developed  as  an  educational 
and  vacation  retreat  for  black  teachers, 
whose  meager  salaries  limited  their 
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travel  opportunities.  Sharpe  agreed  and 
transferred  the  land  in  1950,  with 
certain  stipulations  for  use  and  develop- 
ment and  provided  the  Sharpes  could 
share  the  property  while  they  lived. 

But  the  teachers  did  not  have 
the  resources  to  fulfill  their  plan  of 
development.  They  lacked  adequate 
transportation  and  could  ill  afford  the 
million-dollar  price  tag  for  building 
a  bridge. 

"The  whole  idea  was  a  very  good 
one  at  the  start,"  says  Bland.  "But 
unfortunately,  they  didn't  realize  their 
dream  of  developing  it." 


In  1958,  the  association  agreed  to 
donate  the  island  and  a  few  acres  of  the 
mainland  to  the  state  for  a  park  on  the 
condition  it  dredge  a  channel  and 
operate  a  ferry.  The  sudden,  grave 
illness  of  Sharpe  in  1958  complicated 
much  of  the  transaction  since  he  had 
placed  contingencies  on  the  use  of  the 
land  and  his  family  maintained  dual 
rights  of  ownership.  Sharpe  died  in 
1960.  By  the  time  blacks  had  a  beach  to 
call  their  own,  the  Civil  Rights  Act  of 
1964  outlawed  segregated  facilities  and 
the  park  opened  to  everyone. 

Today,  vestiges  of  the  arrangement 


remain.  The  Hammocks  Beach  Corpora- 
tion, the  nonprofit  group  set  up  by  the 
old  teachers'  association,  still  owns 
about  300  acres  of  land  adjoining  the 
mainland  park.  The  corporation  stayed  a 
separate  entity  when  the  association 
merged  with  the  white  teachers  associa- 
tion in  1970  to  form  the  existing  North 
Carolina  Association  of  Educators.  It 
leases  land  to  two  camps,  one  for  4-H 
youths  and  another  for  vocational 
educators.  Other  land  is  retained  by 
heirs  of  the  Hurst  and  Sharpe  families. 

In  1988,  the  Hammocks  corpora- 
tion sold  the  park  30  acres.  The  park 
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desperately  wanted  to  buy  more  land  to 
expand  its  facilities  and  protect  the 
adjacent  natural  resources.  But  the 
corporation  recently  clear-cut  the 
balance  of  its  acreage  for  timber,  and 
Bland  says  it's  no  longer  valuable  as 
parkland. 

A  few  obvious  remnants  of  the 
Hurst-Sharpe  saga  are  visible.  One  of 
Hurst's  descendants  still  looks  after  the 
land.  A  park  ranger  since  1965,  Hurst's 
grandson  Jessie  Hines  makes  the  rounds 
every  day  and  gives  interpretive  talks  to 
visitors.  A  granite  rock  and  plaque 
erected  by  the  Sharpe  family  in  1990 


pay  thanks  to  the  doctor's  contribution. 
So  far,  no  monument  acknowledges  the 
black  teachers  or  John  and  Gertrude 
Hurst,  although  it  is  reflected  in  park 
brochures  and  literature.  The  executive 
director  of  the  Hammocks  corporation, 
E.B.  Palmer,  wrote  a  letter  to  state 
parks  director  Phil  McKnelly  request- 
ing a  complete  acknowledgment,  but 
no  action  has  been  taken. 


Much  of  the  story  of  this  park 
can't  be  told  on  a  piece  of  paper.  You 
have  to  dig  your  toes  in  the  sand  and 


unearth  it  like  a  hard  clam  from  a 
mudflat.  Or  feel  it  as  the  soles  of  your 
feet  squeak  against  the  fine,  silicon  sand 
that  blows  through  gray  skeletons  of 
myrtles.  You  follow  it  with  your  eyes 
to  the  sand-colored  spots  of  a  fawn 
hunkered  in  a  grassy  dune.  You  hear  it 
in  the  clack-clack  of  a  rail  hidden 
somewhere  in  the  marsh.  Or  the  splash- 
ing beside  your  kayak  as  a  spotted  baby 
flounder  matches  your  strokes  for  a 
few  seconds. 

We  paddle  toward  Bear  Inlet  an 
hour  before  sunset.  We'll  turn  back  as 

Continued 
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soon  as  we  get  to  that  next  tree.  No, 
the  next  one.  In  the  dusky  light,  we 
spy  two  raccoons  plucking  oysters 
from  a  tidal  pool  —  watch  them 
quietly  as  we  munch  on  cheese  Nabs. 
A  musty-sweet  smell  of  decay  blows 
through  the  cordgrass  as  we  finally 
head  back  to  camp. 

Teachers,  black  and  white,  still 
use  this  place.  They  use  it  as  a  living 
model  of  nature  for  their  students  — 
kids  who've  never  seen  a  live  whelk 
or  the  papery  necklace  that  contains  its 
eggs.  We're  zipped  into  our  tent  at 


night,  lying  on  our  backs.  I  shape  a 
depression  in  the  sand  for  my  hip- 
bones and  burrow  my  sore  shoulder 
blades  into  the  ground  beneath  my 
sleeping  bag.  Through  the  mesh 
screen,  the  only  lights  are  fireflies  and 
above  us,  stars  and  planets. 

Every  fall,  Lundie  also  comes 
here.  But  she  brings  30  or  40  N.C. 
State  students  from  the  marine  studies 
class  she  teaches  with  Walter  Clark 
for  an  overnight  field  trip.  Some  of 
them  have  never  camped,  never 
plodded  through  a  salt  marsh  or  seen  a 


fiddler  crab  wave  his  scarlet  claw.  The 
students  compare  this  wild  place  to  the 
developed  beaches  north  and  south, 
lined  with  houses,  hotels  and  condo- 
miniums. The  ones  that  sell  things  like 
shell  ashtrays,  painted  driftwood  or 
dried  fish  emtombed  in  a  glass 
paperweight.  At  Hammocks  Beach, 
the  experience  is  the  souvenir. 

"They  come  here  as  city  kids  and 
country  kids  and  find  the  beach  a 
place  of  small  miracles,"  Lundie  says, 
as  I  settle  into  this  island  mattress  and 
lower  the  shades.  □ 
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Getting  There 


•  By  Your  Own  Power 
or  Water  Taxi 

You  don't  have  to  be 
Olympic-svelte  to  take  a  self- 
propelled  journey  among  Bear 
Island's  marshes  and  creeks.  With 
a  reasonable  amount  of  coordina- 
tion, patience  and  good  humor, 
anyone  can  make  the  trip  in  a 
canoe  or  kayak.  Thanks  to  a  local 
Cub  Scout  troop,  the  trail  from 
the  park  office  to  the  island  is 
clearly  marked  with  signs  on 
pilings.  It's  a  more  sheltered  route 
than  the  ferry  channel,  so  motor 
boat  traffic  is  minimal.  You  may 
see  a  few  fishermen  checking 
their  crab  pots,  but  other  than 
that,  you'll  be  a  small  audience  in 
a  watery  amphitheater.  If  you're 
curious,  you  could  spend  a  few 
hours  going  over,  but  the  trip  can 
be  made  in  as  little  as  an  hour. 
The  protected  marsh  isn't  rough 
like  the  ocean,  but  keep  tabs  on 
the  weather  before  you  launch. 
Excessive  wind,  rain  and  light- 
ning aren't  good  travel  partners. 

Bring  your  own  craft  or  rent 
one  there.  You  can  find  several 
rental  outlets  for  skiffs,  pontoons, 
canoes  or  kayaks  in  Morehead 
City,  Bogue  Banks  or  Swansboro. 
Outside  of  regular  ferry  hours, 
you  can  pay  the  park's  licensed 
private  concessionaire  for  water 
taxi  service.  The  park's  boat  ramp 
is  closed  to  other  motor  traffic 
when  the  ferry  is  operating.  For 
information,  call  the  park  office  at 
910/326-4881  or  taxi  operator 
Tim  Simpson  at  919/393-8008. 

•  By  Ferry 

For  a  nominal  fee,  you  can 
enjoy  a  guided  tour  to  the  island 


by  ferry.  The  park  operates  a  36- 
passenger  pontoon  boat  that  treks 
through  the  Intracoastal 


It  operates  on  a  limited 
schedule  April  through  October,  but 
daily  from  Memorial  Day  through 
Labor  Day.  In  the  summer,  arrive 
early.  The  ferry  departs  at  least 
hourly.  But  when  the  island  has  filled 
to  capacity,  the  park  stops  service  to 
ensure  that  everyone  can  be  returned 
by  day's  end.  On  busy  days,  it's  not 
unusual  for  the  ferry  to  cut  off 
service  by  2  p.m. 

It's  a  25-minute  ride  and  you'll 
likely  see  bottlenose  dolphins,  a 
variety  of  marsh  birds  and  maybe  an 
eastern  diamondback  terrapin  coming 
up  for  air.  At  the  Bear  Island  dock, 
it's  a  half-mile  walk  to  the  bathhouse 
and  swimming  beach.  Lifeguards  are 
on  duty  in  the  summer,  and  there  are 
drinks,  snacks  and  cold-water 
showers  at  the  pavillion.  At  it's  peak, 
the  beach  is  lively  here,  but  you  can 
walk  a  mile  in  either  direction  and 
find  a  quiet  spot  for  surf  fishing, 
shelling  or  meditation. 

Dogs  are  prohibited  on  the  park 
ferry  but  alternate  arrangements  may 
be  made  by  private  taxi. 

•  Camping 

Forget  those  exotic  tropical 
getaways.  If  you  like  scenery  and 
solitude  and  can  do  without  the  frills. 


a  night  at  Bear  Island  is  a  privilege 
and  a  bargain  at  $5  or  less.  The 
park  has  three  group  sites  that  can 
accommodate  12  people  each  and 
14  family  sites  that  will  hold  six. 
The  daily  fee  at  a  family  site  is  $5; 
group  sites  are  $  1  per  person  per 
day.  During  the  summer  and  on 
weekends  throughout  ferry  season, 
campsites  go  fast.  Your  best  bet  to 
nab  a  spot  is  on  a  weekday.  Only 
affiliated  civic  or  environmental 
organizations  may  reserve 
campsites  in  advance;  otherwise 
camping  is  first-come,  first- 
served.  Maximum  length  of  stay  is 
14  days.  You  must  register  with 
the  park  office  and  pick  up  a 
permit  and  parking  pass  to  leave 
your  car  in  the  lot  overnight.  If 
you're  traveling  by  canoe  or 
kayak,  consider  the  location  of 
your  campsite.  Depending  on 
where  you  pull  out,  you  may  have 
to  haul  your  boat  some  distance. 
Though  there's  a  bathhouse  in  the 
middle,  camping  on  the  island  is 
primitive.  Carry  water  and  food,  a 
first  aid  kit,  sunscreen  and  bug 
juice.  Depending  on  the  tempera- 
ture, mosquitoes  and  no-see' urns 
can  spoil  the  mood.  In  case  of 
emergency,  there's  a  phone  at  the 
bathhouse. 

•  Special  Programs 

During  the  summer,  there's  a 
daily  program  at  Bear  Island  on 
topics  ranging  from  sea  turtles  to 
horseshoe  crabs.  On  the  mainland, 
you  can  fish  from  the  bulkhead  or 
peruse  nature  displays  in  the  park 
office.  Also,  park  personnel  will 
provide  special  presentations  and 
learning  experiences  for  school 
groups.  For  information,  call  910/ 
326-4881.  □ 
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The  Benefits  of 


By  Rachel  Wharton 


In  the  modern  world  of  computer 
technology  and  synthetic  solutions, 

it's  easy  to  overlook  the 
simple  answers  offered  by  nature. 
But  as  scientists  struggle 
to  understand  the  factors 
troubling  waters  like  North  Carolina's 
Neuse  River,  they're  turning  to  the 
age-old  wisdom  of  the  forest. 
Ancient,  strong,  seemingly  untoppable, 
trees  have  fulfilled  our 
most  basic  needs  for  centuries, 
perhaps  more  than  we  knew. 

There's  been  no  rain  in  a  few  days 
now,  and  the  cornfields,  grass  and 
forestland  of  the  Piedmont  riparian 
buffer  study  are  thirsty.  Hidden  behind  a 
canopy  of  trees,  the  creek  is  sluggish; 
the  water  sampling  equipment  used  by 
N.C.  State  University  researchers  is 
quiet.  Except  for  the  dissipating  dust  on 
the  road  behind  me,  there's  hardly  a 
movement  for  miles. 

But  tomorrow  morning,  as  the 
summer  sun  bakes  off  the  moisture  from 
the  previous  evening's  thunderstorms, 
the  plants  will  awaken,  quivering  and 
glistening  with  greenness.  The  students 
will  arrive  to  mow  the  grass  and  gather 
the  day's  samples  collected  from  the 
troughs,  wells,  pumps  and  pipes  snaking 


through  the  field.  Back  in  the  lab, 
graduate  researchers  will  test  these 
samples  for  nutrients,  bacteria  and 
sediment. 

These  pollutants  —  known  as 
nonpoint  pollutants  —  are  some  of  the 
primary  causes  of  water  quality  prob- 
lems worldwide.  Leaching  from  fields, 
animal  farms,  golf  courses,  asphalt, 
manicured  lawns  and  development, 
they've  had  scientists  searching  for 
ways  to  control  them  and  government 
agencies  spinning  for  ways  to  regulate 
them  for  years. 

Studies  such  as  the  one  at  NCSU's 
Piedmont  site  may  provide  an  answer. 
Recent  research  shows  that  riparian 
buffers,  those  green  strips  of  vegetation 


C.R.  Edgerton 

and  forest  lining  many  of  North 
Carolina's  streams,  creeks  and  rivers, 
are  doing  a  great  job  of  managing 
nonpoint  pollutants  already. 

Leading  the  Piedmont  riparian 
buffer  research  project  is  Wendell 
Gilliam,  a  soil  scientist  at  NCSU.  He's 
been  studying  riparian  buffers  and  their 
effects  on  water  quality  for  10  years, 
about  as  long  as  anyone  in  the  field. 
Though  that's  a  small  drop  in  the  river 
of  research  needed,  the  preliminary 
results  are  in,  and  they  look  good. 

"Until  recently,"  says  Gilliam, 
"riparian  buffers  were  just  for  birds  or 
squirrels  —  we  hadn't  thought  about  the 
water  quality  benefits."  But  it  turns  out, 
he  says,  "riparian  buffers  are  probably 
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the  most  important  thing  for  controlling 
nonpoint  source  pollution  in  humid 

areas." 

•The  Science 

At  the  Piedmont  site,  scientists 
study  the  streamside  buffer's  ability  to 
remove  nonpoint  pollutants  leaching 
from  an  agricultural  field.  NCSU 
researchers  compare  water  samples  taken 
at  three  distances  from  the  stream  under 
study.  The  first  sample  is  taken  at  the 
edge  of  the  cornfield,  the  second  from 
the  grassy  area  buffering  the  field,  and 
the  third  from  the  riparian  forest  near  the 
stream.  Gilliam  is  also  conducting  a 
similar  experiment  in  the  Coastal  Plain, 
measuring  a  riparian  buffer's  success 
near  a  hog  farm. 

From  the  small  amount  of  research 
conducted,  says  Gilliam,  "We  know 
[riparian  buffers]  are  doing  a  tremendous 
job  now." 

Under  the  right  conditions,  he  adds, 
these  buffers  can  remove  up  to  50 
percent  of  the  phosphorus,  90  percent  of 
the  sediment  and  80  percent  of  the  nitrate 
(a  form  of  nitrogen  released  from  animal 
wastes  and  fertilizers)  between  the  field 
and  the  stream. 

According  to  those  who  have 
studied  riparian  areas,  successful  buffers 
have  three  parts,  or  zones,  which  work 
together  to  protect,  purify  and  support 
water  quality. 

ZONE  1:  Runoff  Control 

The  outermost  zone  consists  of  grass 
and  shrubs.  This  zone  filters  out  sedi- 
ment or  solids  that  can  clog  streambeds 
or  smother  aquatic  plants  and  animals. 
Near  a  field  or  pasture,  this  vegetation  is 
often  shaped  or  mown  in  patterns  that 
encourage  water  to  spread  evenly  over 
the  area,  allowing  for  more  filtration. 

The  roots  of  these  plants  also  take 
up  nitrogen  and  phosphorus,  nutrients 
that  can  lead  to  algal  blooms,  dead  water 
(water  with  no  or  low  dissolved  oxygen 
levels)  or  fish  kills.  Because  phosphorus 
bonds  to  soil  particles,  says  Gilliam, 
some  of  this  nutrient  is  also  filtered  out 
with  sediment. 


ZONE  2:  Managed  Forest 

The  trees  and  taller  shrubs  of  zone 
two  are  occasionally  harvested  or 
cleared  to  promote  healthy  forest 
growth,  increasing  the  water  quality 
benefits.  In  zone  two,  runoff  continues 
to  be  filtered  and  dispersed,  and 
nutrients  continue  to  be  absorbed  by 
vegetation.  But  the  major  water  quality 
function  in  zone  two  is  a  process  called 
denitrification. 

Unlike  phosphorus,  nitrogen 
applied  to  crops  or  released  from 
animal  waste  doesn't  bond  to  soil 
particles.  Instead,  it  bonds  with  water 
particles,  running  through  the  soil  with 
rain  or  runoff.  Almost  all  nitrogen 
reaches  a  waterway  in  subsurface  flow, 
says  Gilliam. 

But  fungi  and  bacteria  living  in  the 
wet,  oxygen-rich  soil  beneath  stream- 
side  forests  naturally  convert  nitrate,  a 
form  of  nitrogen,  into  a  harmless  gas. 
This  is  released  into  the  atmosphere, 
leaving  behind  much  lower  levels  of 
the  nitrogen.  Although  groundwater 
below  a  farm  may  have  15  parts  per 
billion  of  nitrate,  that  number  is  often 
reduced  to  less  than  1  part  per  billion 
by  the  edge  of  the  stream. 

ZONE  3:  Mature  Forest 

The  zone  closest  to  the  waterway 
is  untouched,  undisturbed  forest.  In  this 
zone,  you'll  find  filtration,  water 
dispersion,  nutrient  uptake  and 
denitrification,  but  you'll  also  find  a 
host  of  other  water  quality  benefits. 

The  well-developed  root  systems 
of  a  mature  forest  protect  streambanks 
from  erosion.  Detritus  and  decay  from 
leaves  and  limbs  provide  food  for 
aquatic  organisms.  Branches  and 
boughs  create  shade,  lowering  the 
water  temperature.  This  keeps  the 
waterway  livable  for  fish  and  other 
aquatic  species  and  also  reduces  the 
chances  of  excessive  algal  growth  or 
periods  of  low  dissolved  oxygen. 

And  trees  around  a  waterway  help 
to  increase  the  diversity  of  species 
living  in  the  environment  —  making 
for  healthy  food  cycles  and  a  produc- 


tive river,  creek  or  stream. 

But  the  business  of  buffers  is  still 
a  new  one.  Although  the  scientific 
consensus  is  that  buffers  remove  sedi- 
ment, nitrogen  and  phosphorus,  there 
aren't  solid  answers  to  many  questions. 
The  slope  of  the  land,  hydrology  and 
rainfall  are  all  factors  in  a  buffer's 
success.  Clay  layers  beneath  the  soil  may 
hinder  the  buffer.  And  in  regions  along 
the  tidewater  area,  where  the  land  is  flat 
and  the  soil  is  sandy,  other  water  quality 
management  practices  may  work  better 
than  a  riparian  buffer. 

One  current  issue  pits  trees  against 
grass.  Some  say  that  grass  alone  may  be 
all  that  is  needed  to  improve  water 
quality  while  taking  up  less  valuable 
space  along  a  waterway. 

But  Brian  Bledsoe,  an  environmen- 
tal engineer  with  the  N.C.  Division  of 
Environmental  Management,  says  grass 
isn't  enough. 

"When  you're  dealing  with  subsur- 
face flow  of  nitrate,"  he  says,  "forested 
buffers  are  superior  —  the  deeper  roots 
take  up  more  nitrogen.  If  you  just  require 
a  grass  buffer,  a  lot  of  the  nitrate  is 
probably  moving  under  the  grass  zone." 

Others  argue  that  riparian  buffers 
may  not  be  successful  in  North  Carolina 
because  some  farmers  use  ditches  or 
ravines  that  send  water  coursing  through 
the  buffer  zone  too  quickly  for  denitrifi- 
cation or  filtration.  Gilliam  disagrees. 
Most  phosphorus  bonds  to  the  soil  before 
it  ever  gets  to  the  ditches,  he  says,  and 
almost  all  nitrogen  flows  under  the 
surface  of  the  earth,  below  the  depth  of  a 
ravine  or  ditch. 

These  and  other  issues,  such  as  a 
buffer's  ability  to  filter  out  bacteria  or 
toxins,  are  being  researched  now. 

•The  Status 

Today,  says  Gilliam,  riparian  buffers 
are  present  on  many  of  North  Carolina's 
small  creeks,  streams  and  stretches  of 
river.  In  the  Neuse  River  basin,  for 
example,  about  70  to  80  percent  of  the 
creeks  and  feeder  streams  are  protected 
by  some  form  of  riparian  buffers. 

Continued 
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Buffers  are  most  often  left  intact 
because  the  land  was  too  wet  or  too  steep 
for  development,  says  Gilliam.  "Nature 
just  kind  of  protected  herself." 

But  if  the  present  buffers  work  so 
well  and  are  largely  intact,  why  are  we 
having  fish  kills,  algal  blooms  and  cries 
of  sick  rivers?  The  problem  literally 
flows  from  the  remaining  20  percent  that 
is  unprotected.  According  to  Bledsoe, 
about  5  percent  of  the  land  without 
buffers  is  near  urban  development.  The 
remainder  is  near  animal  or  agriculture 
farms.  And  often  these  fields  or  pastures 
border  directly  on  a  creek  or  stream. 

Although  North  Carolina  has 
developed  best  management  practices 
and  cost-share  programs  to  reduce 


nonpoint  source  pollutants  from 
fertilizers,  animal  wastes  and  eroding 
streambanks,  water  quality  problems 
loom.  And  development  along  the 
state's  waterways  and  wetlands 
continues  at  a  pace  faster  than  ever. 

So  statistics  like  Wendell 
Gilliam's  —  and  the  fact  that  trees  and 
grass  are  cheap  and  easily  maintained 
—  make  many  who  want  to  solve  water 
quality  problems  sit  up  straight  and 
listen. 

People  across  the  globe  are 
interested  in  buffers,  and  regulators  in 
North  Carolina  are  no  exception.  In  the 
past  year,  Gilliam  has  given  talks,  done 
research  and  testified  before  state 
committees. 


Now  that  regulators  are  consider- 
ing mandatory  buffer  laws  or  voluntary 
buffer  maintenance  and  repair  pro- 
grams, they  need  the  facts:  How  many 
feet  of  grass  do  you  need?  How  many 
feet  of  trees?  What  species  of  trees  and 
plants  do  you  have  to  grow?  How 
much  is  all  this  going  to  cost? 

But,  as  Gilliam  says,  "We  really 
haven't  gotten  that  far.  I  wish  I  had  all 
the  answers  for  people." 

Scientists  hope  to  have  many 
questions  answered  by  the  end  of  the 
year.  In  particular,  they'd  like  to  see  a 
formula  for  determining  the  proper 
buffer  width  for  particular  soils  and 
regions.  In  the  meantime,  Gilliam  has 
recommended  that  a  50-foot  buffer  will 


•  Cropland 

Sediment, 
fertilizer  and 
pesticides  are 
carefully 
managed. 


•  ZONE  3 
Runoff  Control 

Concentrated  flows 
are  converted  to 
dispersed  flows 
by  water  bars  or 
spreaders,  facilitating 
ground  contact  and 
infiltration. 


•  ZONE  2 
Managed  Forest 

Filtration,  deposition,  plant 
uptake,  anaerobic  denitrification 

and  other  natural  processes 
remove  sediment  and 
nutrients  from  runoff 
and  subsurface  flows. 


•  ZONE  1 
Undisturbed 
Forest 

Maturing  trees 
provide  detritus  to 

the  stream  and 
help  maintain  lower 
water  temperatures 
vital  to  fish  habitat. 


•  Stream  Bottom 

Debris  dams  hold  detritus 
for  processing  by  aquatic 
fauna  and  provide  cover 
and  cooling  shade  for  fish 
and  other  stream  dwellers. 
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reap  water  quality  benefits  on  soils 
throughout  North  Carolina. 

•The  Future 

Unfortunately,  the  main  problem 
regulators  will  battle  as  they  propose 
action  on  riparian  buffers  may  not  be 
defined  in  square  feet  of  trees  or  parts 
per  billion. 

"The  politically  tough  part  about 
environmental  protection  beyond 
human  health  is  property  rights,"  says 
Marian  Smith,  the  deputy  director  of 
Gov.  James  B.  Hunt's  Eastern  Office. 
"Riparian  buffers  go  straight  to  the 
heart  of  property  rights." 

Right  now,  says  Smith,  many  are 
asking  "[are  riparian  buffers]  going  to 


be  like  a  highway?  Will  they  make  you 
take  it  against  your  will?" 

But  there  are  already  ways  to  save 
riparian  buffers  without  taking  away 
property  rights.  One  way  is  a  conserva- 
tion easement,  where  a  landowner 
retains  the  property  but  pledges  a  set  of 
"restrictive  covenants"  —  promises  not 
to  develop  or  disturb  the  land  and  its 
riparian  systems. 

Like  other  groups  in  the  state,  the 
Coastal  Land  Trust  raises  money  to 
buy  riparian  property  or  acquire 
conservation  easements.  The  trust  now 
has  around  2,000  acres  that  it  owns  or 
holds  in  trust,  says  Camilla  Herlevich, 
the  director  of  the  nonprofit  organiza- 
tion in  Wilmington. 


•  ZONE  1 
Undisturbed 
Forest 

Tree  removal 
is  generally 
not  permitted 
in  this  zone. 


•  ZONE  2 
Managed  Forest 

Periodic  harvesting  is  necessary 
in  Zone  2  to  remove  nutrients 

sequestered  in  tree  stems 
and  branches  and  to  maintain 
nutrient  uptake  through 
vigorous  tree  growth. 


•  ZONE  3 
Runoff  Control 

Controlled  grazing 
or  haying  can  be 
permitted  in 
Zone  3  under 
certain  conditions. 


•  Pasture 

Watering 
facilities  and 
livestock  are  kept 
out  of  the  riparian 
zone  insofar 
as  practicable. 


"The  idea  is  to  ensure  a  partnership 
between  the  private  landowner  and  a 
private  organization,"  says  Herlevich. 

"People  don't  like  to  be  told  what 
to  do.  We  only  hold  [the  land]  for 
conservation  purposes,"  she  adds.  "We 
don't  manage  it." 

Smith  also  wants  to  give  people 
more  options  —  better  tax  breaks  when 
they  sign  conservation  easements, 
compensation  for  maintaining  buffers, 
freedom  for  farmers  to  choose  a  mixture 
of  buffers  and  other  best  management 
practices.  She'd  also  like  to  see  county 
and  local  governments  involved  in 
protecting  buffers. 

When  people  understand  the  water 
quality  benefits,  when  they're  supported 
on  a  local  level  and  when  they  are  given 
options,  says  Smith,  they  feel  less  like 
their  land  is  being  taken  from  them. 

But  "don't  tell  me  what  to  do"  has 
been  an  age-old  environmental  argument 
between  landowners  and  regulators  for 
centuries.  Although  many  scientists, 
legislators,  farmers,  landowners  and 
developers  may  agree  on  buffers, 
requirements  or  voluntary  programs 
won't  end  the  debates  or  solve  all  of  our 
water  quality  problems. 

Even  Gilliam,  who  openly  lauds 
riparian  buffers  as  the  single  most 
important  water  quality  aid  in  North 
Carolina,  is  quick  to  refer  us  to  the 
larger  picture. 

"I  would  not  recommend  that 
riparian  buffers  replace  current  best 
management  practices,"  says  Gilliam. 
"There's  not  one  answer  —  it's  not 
conservation  tilling,  it's  not  riparian 
buffers  —  it's  a  suite  of  best  manage- 
ment practices.  It's  like  a  tertiary 
treatment  that  won't  work  without  the 
first  two." 

And  the  first  two  treatments  may 
well  be  public  education  and  increased 
awareness  of  how  our  actions  affect 
water  quality. 

"Now  we  have  sufficient  public 
concern,"  says  Smith.  "The  hardest  part 
is  going  to  be  maintaining  the  drive  when 
public  momentum  is  gone.  We'll  have 
to  change  a  lot  of  basic  behaviors  — 
not  just  on  farms  or  in  industry  — 
but  everybody."  O 
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Big  Sweep 


By  Kathy  Hart 

It's  been  a  dirty  job,  but  someone 
had  to  do  it. 

For  10  years,  North  Carolina  Big 
Sweep  volunteers  have  removed  litter 
from  the  state's  beaches,  lakes,  rivers 
and  streams.  With  the  1996  trash 
collection  in  September,  Big  Sweep  will 
have  devoted  a  decade  to  one  primary 
purpose  —  ridding  the  state's  waterways 
of  aquatic  debris. 

In  all,  nearly  80,000  volunteers  have 
participated  in  this  statewide  environ- 
mental event,  removing  almost  3  million 
pounds  of  trash  from  Tar  Heel  shore- 
lines. 

From  its  beginning  as  a  small  beach 
cleanup,  North  Carolina  Big  Sweep  has 
made  significant  strides. 

It  expanded  into  a  statewide  event 
that  includes  a  waterway  cleanup  in 
every  Tar  Heel  county,  incorporated 
into  a  nonprofit  organization  led  by  a 
board  of  directors  and  developed  a 
year-round  educational  effort  aimed  at 
youth  and  adults. 

But  Big  Sweep 
could  not  have 
succeeded  without 
one  key  ingredient: 
partnerships. 

Key  linkages 
among  public  and 
private  agencies, 
organizations, 
programs  and  corpora- 
tions have  made 
North  Carolina  Big 
Sweep  what  it  is  today 
—  a  model  effort  that 
has  been  recognized 
and  commended 
nationally. 

Public  agencies, 
led  by  North  Carolina 


A  Lesson 
in  Linkages 


Sea  Grant,  shepherded  the  early  growth 
of  the  cleanup.  Lundie  Spence,  Sea 
Grant's  marine  education  specialist, 
carried  the  cleanup  from  an  idea  to  a 
reality  in  1987. 

From  the  beginning,  Spence  knew 
the  cleanup  needed  a  team  approach  — 
groups,  agencies  and  organizations  at 
the  state  and  local  level  that  could 
mobilize  and  motivate  volunteers  to 
give  their  time  and  energy  to  the 
problem. 

And  the  problem  was  obvious. 
Litter  —  everything  from  foam  bait 
cups  to  discarded  fishing  line,  aluminum 
cans  to  cigarette  butts  —  was  a  preva- 
lent part  of  the  beach  scene. 

But  litter  was  more  than  an  eyesore. 
It  was  a  killer. 


Cigarette  Butts 


■  ■ 
I  t 


If  each  cigarette  butt  measured  2. 5  inches  and  was  laid  end  to  end, 
the  line  would  stretch  25.9  miles  —  approximately  the  distance  from  Raleigh  to  Durham. 


Birds,  fish  and  mammals  were  dying 
because  of  debris.  Birds  were  becoming 
entangled  in  discarded  fishing  line.  Sea 
turtles  were  strangling  on  plastic  bags 
that  they  mistook  for  jellyfish  (a  favorite 
food).  Wads  of  trash  were  found  clogging 
the  intestinal  tracts  of  whales  and  other 
marine  mammals,  causing  the  creatures 
to  starve  to  death. 

The  plight  of  such  wildlife  touched 
people's  hearts. 

Then  came  the  news  of  discarded 
syringes  and  medical  wastes  washing 
ashore  on  New  York  and  New  Jersey 
beaches.  Aquatic  debris  became  a  human 
concern.  People  began  to  realize  that 
oceans  and  waterways  couldn't  be  used 
as  garbage  dumps. 

Armed  with  photographs  of  en- 
tangled animals  and  magazine  articles 
about  medical  wastes,  Spence  began 
enlisting  the  help  of  others.  Her  fervor 
and  dedication  to  the  problem  were 
contagious.  Soon  she  had  secured  help 
from  the  N.C.  Division  of  Coastal 

  Management,  the  N.C. 

Aquariums,  the  N.C. 
Division  of  Parks  and 
Recreation,  N.C.  4-H 
and  the  Carteret  County 
Keep  America  Beautiful 
program. 

Two  years  later, 
Big  Sweep  began 
including  inland  waters. 
Spence  and  others 
realized  that  litter  was 
more  than  a  beach 
problem.  Sometimes 
debris  washes  down- 
stream, particularly 
from  urban  areas. 

"Rivers,  lakes  and 
streams  are  part  of  a 
watershed,"  Spence 


16      JULY/AUGUST  1996 


says.  "The  piece  of 
litter  dropped  in  the 
Neuse  River  in 
Raleigh  can  easily 
wash  ashore  down- 
stream in  Goldsboro, 
Kinston  or  New  Bern." 

As  the  cleanup 
expanded,  more 
partnerships  were 
formed  with  N.C. 
Wildlife  Resources 
Commission,  Keep 
North  Carolina  Clean 
and  Beautiful,  N.C. 
Department  of 
Environment,  Health 
and  Natural  Resources 
and  the  statewide 
network  of  Keep 
America  Beautiful  coordinators. 

Since  Big  Sweep's  inception, 
thousands  of  hours  have  been  invested 
by  state  employees  who  coordinated  and 
promoted  the  event,  developed  educa- 
tional efforts  and  shaped  the  nonprofit 
organization  that's  now  a  foundation  for 
the  cleanup. 

In  each  North  Carolina  county,  Big 
Sweep  leaders  sought  a  person  to 
spearhead  the  cleanup  —  to  designate 
cleanup  sites,  to  recruit  and  direct 
volunteers,  to  distribute  materials,  to  be 
a  local  spokesperson  and  to  arrange  trash 
collection.  More  often  than  not,  these 
individuals  were  county  employees: 
Keep  America  Beautiful  coordinators, 
solid  waste  directors  or  cooperative 
extension  agents. 

In  a  few  cases,  these  county 
coordinators  have  been  volunteers.  Inez 
Bradt,  the  Pender  County  coordinator, 
has  been  a  part  of  Big  Sweep  since  the 
beginning.  The  78-year-old  runs  the 
cleanup  at  Surf  City  and  Topsail  Beach 
much  like  a  general  mounting  an  assaut 
on  a  dreaded  enemy. 

"Beach  litter  doesn't  have  a  chance 
in  Pender  County  with  Inez  around," 
says  Caroline  Parker,  vice  president  of 
the  N.C.  Big  Sweep  board  of  directors 
and  executive  director  of  Keep  Wayne 
County  Beautiful.  "She's  always  after 
people  to  keep  trash  in  its  proper  place. 


Glass  Beverage  Bottles 
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Big  Sweep  volunteers  collected  199,127  glass  beverage  bottles  or  the  equivalent 
of  one  glass  bottle  for  every  resident  in  the  cities  of  Fayetteville,  Asheville  ana  Wilmington. 


And  I  mean  year-round." 

Local  support  of  Big  Sweep  doesn't 
stop  with  the  county  coordinator.  Each 
coordinator  has  a  small  army  of  dedi- 
cated site  captains  who  volunteer  to 
organize  litter  pickups  along  short 
stretches  of  shoreline. 

And  dedication  is  a  key  word  here. 
Some  site  captains  participate  year  after 
year,  making  Big  Sweep  as  much  a  part 
of  their  yearly  calendar  as  Fourth  of  July 
and  Thanksgiving. 

Although  hours  of  in-kind  and 
volunteer  time  provided  the  energy 
needed  to  coordinate  the  cleanup,  it  did 
not  provide  the  funds  necessary  to 
adequately  promote  Big  Sweep. 
Financial  support  of  corporate  neighbors 
was  needed  to  expand  and  support  the 
cleanup  and  its  educational  materials. 
Big  Sweep  organizers  solicited  funding 
from  companies  and  corporations  that 
had  a  vested  interest  in  North  Carolina 
and  its  miles  of  coastal  and  inland 
waterways.  These  companies  included: 
First  Citizens  Bank,  R.J.  Reynolds 
Tobacco  Co.,  Duke  Power  Co.,  Caro- 
lina Power  and  Light,  MCI,  Glaxo- 
Wellcome,  ITW  Hi-Cone,  N.C.  Beer 
Wholesalers  and  the  N.C.  Soft  Drink 
Association. 

In  some  cases,  the  companies  that 
Big  Sweep  organizers  approached  were 
ones  whose  products  were  often  among 


the  litter  collected. 
Instead  of  denying  the 
problem,  these  compa- 
nies —  R.J.  Reynolds. 
ITW  Hi-Cone,  N.C. 
Beer  Wholesalers  and 
N.C.  Soft  Drink 
Association  —  took  a 
positive  approach, 
providing  funding  and 
urging  their  customers 
to  properly  dispose  of 
their  products. 

R.J.  Reynolds 
launched  a  publicity 
campaign  urging 
smokers  not  to  litter 
beaches  with  cigarette 
butts,  which  have 
consistently  been  the 
most  prevalent  item  collected  by  Big 
Sweep  volunteers.  They  erected  bill- 
boards along  highways  and  distributed 
tent  cards  to  motels,  hotels,  restaurants 
and  stores.  Their  slogan,  "Don't  leave 
your  butt  on  the  beach,"  became 
prominent.  They  also  developed  portable 
pocket  ashtrays.  Big  Sweep  county 
coordinators  helped  to  distribute 
thousands  of  these  to  Tar  Heel  smokers. 

In  1990,  Big  Sweep  leaders  sought  a 
title  sponsor  for  the  one-day  cleanup  and 
found  one  in  First  Citizens  Bank,  a  North 
Carolina-based  bank  with  more  than  290 
branch  offices  from  the  mountains  to  the 
coast.  The  bank  offered  financial 
support,  a  new  source  of  volunteers  and 
a  statewide  distribution  mechanism  for 
the  event  brochures. 

"I'll  always  admire  and  appreciate 
Alex  MacFadyen  at  First  Citizens  Bank," 
Spence  says.  "He  saw  Big  Sweep's 
potential  and  put  a  lot  of  faith  in  a 
loosely  organized  group  dedicated  to  a 
single  cause." 

With  bank  funding.  Big  Sweep 
finally  had  the  financial  resources  to 
grow  and  better  promote  the  cleanup. 
The  First  Citizens  Bank  donation  was 
used,  in  part,  to  print  posters  and  more 
than  100,000  event  brochures  that  were 
distributed  through  branch  offices.  The 
money  also  allowed  Big  Sweep  to  hire  a 

Continued 
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cleanup  coordinator 
and  form  a  nonprofit 
organization. 

"It's  been  a 
pleasure  for  First 
Citizens  to  serve  as 
title  sponsor  of  Big 
Sweep  for  the  past  five 
years,"  says  Chris 
Bubin,  vice  president 
of  public  relations  for 
First  Citizens  Bank 
and  a  member  of  the 
Big  Sweep  board  of 
directors.  "The  most 
rewarding  aspect  is  the 
knowledge  that  even 
though  each  year  more 
volunteers  clean  more 
sites,  we're  picking  up 
less  trash.  First  Citizens  Bank  Big  Sweep 
has  had  a  measurable  positive  impact  on 
North  Carolina's  environment.  And 
that's  what  it's  all  about." 

To  maintain  corporate  interest  and 
instill  a  sense  of  ownership  for  the 
cleanup,  organizers  offered  positions  on 
the  Big  Sweep  board  of  directors  to  the 
executives  of  key  sponsors.  This  has 
reaped  multiple  benefits.  The  corporate 
representatives  offer  a  different  perspec- 
tive, bring  added  expertise,  offer  valuable 
services  and  attract  other  corporate 
sponsors. 

To  further  increase  Big  Sweep's 
visibility,  organizers  also  sought  media 
sponsors  willing  to  donate  airtime  in 
major  television  markets  in  the  state. 
With  the  help  of  Dave  Boylan  and 
Karen  Adams  at  Fox  8  TV  (formerly 
WGHPiedmont)  in  High  Point,  a 
television  partnership  program  was 
arranged  with  six  North  Carolina 
stations.  This  arrangement  allowed  Big 
Sweep  to  reach  4.5  million  television 
viewers  with  its  no-litter  message  and  to 
increase  participation  in  the  cleanup. 

"These  six  stations  are  instrumental 
in  getting  Big  Sweep's  message  out  to 
the  public,"  says  Debbie  Crane,  a 
member  of  the  N.C.  Big  Sweep  board  of 
directors  and  the  director  of  public  affairs 
for  the  N.C.  Department  of  Environment, 
Health  and  Natural  Resources. 


Plastic  Beverage  Bottles 
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Big  Sweep  volunteers  collected  180,337  plastic  beverage  bottles  or  the  equivalent 
of  one  plastic  bottle  for  every  resident  in  the  cities  ofWinston-Salem  and  Wilson. 


"With  some  help  from  our 
television  sponsors,  we  can  reach 
thousands  of  North  Carolinians  about 
Big  Sweep's  efforts,"  Crane  says. 
"And  the  more  people  we  reach,  the 
less  litter  we'll  have  along  our  water- 
ways." 

The  final  and  perhaps  most 
important  link  in  the  Big  Sweep 
partnership  is  the  public.  People  from 
Manteo  to  Murphy  donate  fours  hours 
of  weekend  time  each  September  — 
volunteer  time  worth  half  a  million 
dollars  —  to  the  important  task  of 
ridding  North  Carolina  waterways  of 
litter.  The  support  of  these  watershed 
stewards  makes  Big  Sweep  a  continued 
success  and  has  raised  awareness  of 
aquatic  debris  to  an  all-time  high.  In 
some  cases,  it  has  effected  change  — 
less  litter,  more  trash  cans  at  recre- 
ational areas  and  boating  ramps, 
increased  litter  fines,  storm  drain 
stenciling  projects  and  more. 

"Our  yearly  events  and  education 
efforts  are  having  an  effect,"  says  Judy 
Bolin,  Big  Sweep's  executive  director. 
"Sites  that  were  cleaned  in  the  past 
years  have  less  trash.  But  our  job  isn't 
done.  We're  still  bagging  a  lot  of  litter, 
and  we  still  need  every  volunteer  who 
is  willing  to  help  us  combat  this 
environmental  problem." 

Big  Sweep  has  attracted  an  army 


of  volunteers  through 
a  variety  of  means.  It 
has  spread  the  word 
through  the  television 
media  partners.  Big 
Sweep  has  blanketed 
state  newspapers  with 
news  releases. 
Organizers  have 
developed  radio 
public  service 
announcements, 
brochures  and  posters 
and  solicited  the 
participation  of 
employees  of 
corporate  sponsors. 
With  a  donation 
from  MCI,  Big 
Sweep  maintains  a 
toll-free  hotline  for  volunteer  and 
cleanup  site  information.  All  of  this 
effort  brings  thousands  of  volunteers 
on  cleanup  day. 

This  year,  as  part  of  the  10th 
anniversary,  Big  Sweep  hopes  to  attract 
more  volunteers  than  ever  before.  FGI, 
a  Chapel  Hill  advertising  agency, 
donated  hours  of  design  time  to  create 
two  attention-grabbing  television  spots 
and  a  series  of  posters,  radio  spots  and 
print  ads.  In  addition,  sponsors  have 
provided  special  giveaways:  T-shirts 
for  county  coordinators  (Jantzen  Inc.), 
hats  for  site  coordinators  (BellSouth), 
pens  for  data  recorders  (ITW  Hi-Cone) 
and  wildflower  seed  packets  for  all 
volunteers  (N.C.  Soft  Drink  Associa- 
tion). And  this  year,  Big  Sweep  has  its 
own  trash  bags  provided  by  the 
Surfrider  Foundation. 

Together,  public  agencies,  private 
companies,  media  sponsors  and  private 
citizens  have  built  Big  Sweep  into  a 
nonprofit  organization  governed  by  a 
board  of  directors.  In  1994,  the  cleanup 
hired  a  full-time  executive  director  and 
established  an  office  in  Raleigh.  In 
1995,  Bolin  established  cleanup  sites  in 
every  North  Carolina  county  —  a  goal 
Big  Sweep  had  worked  toward  since 
1989,  when  organizers  realized  aquatic 
debris  was  a  watershed  problem,  not 
just  an  ocean  and  beach  concern. 
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"I  felt  having  a  coordinator  in 
every  county  was  a  milestone  for  the 
cleanup,"  Bolin  says.  "We  wanted 
citizens  in  every  county  to  devote  some 
time  and  effort  to  removing  aquatic 
debris  from  their  waters.  No  county  or 
part  of  the  state  is  immune  to  this 
problem." 

Big  Sweep  organizers  also  realized 
that  litter  wasn't  a  one-day  problem. 
They  quickly  saw  the  need  for  a  year- 
round  educational  program  aimed  at 
diverse  audiences.  Big  Sweep  leaders 
also  wanted  to  capitalize  on  the  data 
collected  during  the  cleanup.  Each 
year,  volunteers  record  the  amount  and 
types  of  trash  collected  on  detailed  data 
cards.  The  summary  information 
gleaned  from  the  cards  gives  Big 
Sweep  leaders  a  clear  picture  of  the 
types  of  trash  littering  North  Carolina's 
waterways  and  who's  tossing  it 
overboard  or  leaving  it  behind. 

Using  this  information,  Big  Sweep 
organizers  developed  a  multifaceted 
educational  effort.  They  developed  two 
award-winning  aquatic  debris  activity 
books  for  educators  working  with 
children  ages  5  to  12.  For  adults, 
particularly  boaters  and  anglers, 
Big  Sweep  leaders  developed  a  boat 
litterbag,  posters  and  two  videos. 
They  also  supported  a  storm  drain 
stenciling  project. 

Currently  in 
production  is  a 
boaters'  pledge  card. 
Boaters  pledge  to 
bring  back  their  own 
litter  plus  one  addi- 
tional piece.  Big 
Sweep's  education 
committee  is  also 
developing  a  boat 
sticker/ruler  (for 
measuring  fish)  with  a 
no-litter  message.  By 
making  the  sticker 
multifunctional,  Big 
Sweep  leaders  believe 
the  sticker  will  gain 
wider  usage  and  the 
message  greater 
visibility.  Also  in 


development  is  a  teacher  activity 
calendar  that  will  offer  student  educa- 
tional exercises,  watershed  information 
and  a  list  of  environmental  events. 

Big  Sweep  has  sought  and  secured 
corporate  funding  for  all  of  these 
projects.  Key  sponsors  have  included 
Duke  Power  Co.,  CP&L,  ITW  Hi-Cone, 
Glaxo- Wellcome  and  the  Alcoa 
Foundation.  Very  little  public  money 
has  been  used  to  pay  for  these  efforts, 
but  state  and  university  employees 
have  provided  time  and  talent  to 
develop  them. 

Because  Big  Sweep  has  relied  so 
strongly  on  the  marriage  of  public  and 
private  support,  it  has  been  able  to  draw 
on  the  talents  and  abilities  of  a  range  of 
experts.  They  have  brought  innovative 
ideas  and  creative  solutions  to  the 
problem  of  aquatic  debris  in  North 
Carolina  waterways.  North  Carolina 
Big  Sweep  has  been  touted  as  a  national 
model,  and  other  states  are  now 
imitating  the  organizational  structure  of 
this  successful  partnership.  The  cleanup 
won  five  consecutive  Take  Pride  In 
America  national  awards  and  was 
inducted  into  the  national  Take  Pride  in 
America  Hall  of  Fame. 

In  looking  back  over  Big  Sweep's 
growth,  there  are  several  keys  to  the 
cleanup's  success.  They  include: 

•  a  single,  consistent  message.  From 
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Big  Sweep  volunteers  collected  198,227  metal  cans. 
If  laid  end  to  end,  these  cans  would  stretch  14.8  miles. 


its  inception.  Big  Sweep  organizers 
have  focused  on  one  message:  no  litter 
in  North  Carolina  waters.  They  have 
directed  the  message  at  a  variety  of 
different  audiences  and  tailored  the 
words  to  the  audience,  but  the  message 
has  always  been  the  same. 

•  a  positive  approach.  Big  Sweep 
leaders  have  avoided  pointing  fingers, 
instead  choosing  to  encourage  people 
with  positive  slogans  ("You  are  the 
solution  to  water  pollution")  and 
educational  efforts  (boat  litterbags). 

•  sharing  credit  for  the  program's 
successes.  Big  Sweep  organizers  have 
graciously  given  credit  to  all  of  the  state 
and  local  agencies,  companies,  civic 
groups  and  individuals  who  coordinate 
and  fund  the  cleanup.  Sharing  credit 
instills  ownership  and  a  sense  of  pride 
for  the  cleanup. 

•  lots  of  publicity.  The  continued 
support  of  sponsors  and  growth  of 
volunteer  support  can  be  directly  linked 
to  the  amount  of  media  coverage  the 
event  draws.  Last  year,  Big  Sweep 
information  appeared  in  460  newspaper 
articles  and  reached  4.6  million  televi- 
sion viewers.  It  was  heard  on  the  radio 
and  seen  on  posters,  brochures  and 
T-shirts.  In  addition,  information  about 
the  cleanup  was  prominently  displayed 
at  more  than  290  First  Citizens  Bank 
branches  across  the  state  and  in  First 

Citizens  Bank  state- 
ments and  Duke 
Power  Co.  bills. 

•  coupling  data 
collection  and  educa- 
tional projects  with  a 
cleanup  event.  Al- 
though volunteers  like 
collecting  litter  and 
leaving  behind  cleaner 
waterways,  they  also 
appreciate  that  the 
cleanup  is  more  than  a 
single-day  event.  They 
like  knowing  that  the 
data  they  collect  is 
used  to  develop 
targeted  education 
efforts  that  have  a 
lasting  impact.  □ 
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Big  Sweep:  Extra  Effort 


As  I  look 
back  on  my  10 
years  of  involve- 
ment with  North 
Carolina  Big 
Sweep,  I  remem- 
ber the  strides  the 
organization  has 
made  in  raising 
the  awareness  of 
aquatic  debris. 

But  many  of 
these  accomplish- 
ments could  not 
have  been  made 
without  key 
people  who  have 
gone  above  and 
beyond  the  call  of 
devotion  to  the  problem  and  the 
organization.  They  include: 

•  Susan  Bartholomew,  Big 
Sweep's  first  coordinator,  who 
gave  enthusiasm  to  the  effort  and 
endured  the  pains  of  Big  Sweep's 
early  growth. 

•  Judy  Bolin,  Big  Sweep's 
executive  director,  who  constantly 
searches  for  ways  to  improve  and 
expand  Big  Sweep's  message  and 
cleanup  efforts.  She  always  makes 
Big  Sweep  her  number  one 
priority. 

•  Dave  Boylan  and  Karen 
Adams  of  Fox  8  TV  in  High 
Point,  who  organized  the  televi- 
sion media  partnership  program. 

•  Chris  Bubin,  vice  president 
of  public  relations  for  First 
Citizens  Bank,  who  provided  a 
wealth  of  ideas  about  how  to 
expand  the  cleanup  and  its 
financial  base. 

•  Debbie  Crane,  director  of 
public  affairs  for  the  Department 


Volunteers 
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Big  Sweep's  first  cleanup  attracted  1 ,000  volunteers.  Now,  afteryears  of  publicity  and  promotion 
the  cleanup  steadily  draws  more  than  12,000  people  to  bag  trash. 
This  year,  Big  Sweep  is  hoping  more  than  14,000  people  will  pitch  in  to  clean  up. 


of  Environment,  Health  and  Natural 
Resources,  who  has  helped  to  expand 
Big  Sweep's  publicity  and  promotion 
efforts. 

•  Alison  Davis,  public  information 
officer  for  the  N.C.  Division  of  Coastal 
Management,  who  gave  countless 
hours  to  increasing  Big  Sweep's 
visibility  among  the  media. 

•  Ann  Hice  of  the  N.C.  Wildlife 
Resources  Commission,  who  saw  the 
need  for  Big  Sweep  to  have  an 
educational  component. 

•  Keep  America  Beautiful 
coordinators,  who  have  provided 
enthusiasm,  dedication,  ideas  and 
energy  to  the  cleanup. 

•  Alex  MacFadyen,  group  vice 
president  of  First  Citizens  Bank,  for 
seeing  Big  Sweep's  potential  as  a 
statewide  environmental  event  with  a 
positive  impact. 

•  Lois  Nixon,  executive  director  of 
Wake  County  Keep  America  Beautiful, 
who  led  Big  Sweep's  efforts  to  form  a 
nonprofit  organization  and  organized 


the  board  of 
directors. 

•  Caroline 
Parker, 

executive 
director  of  Keep 
Wayne  County 
Beautiful  and  a 
member  of  the 
Big  Sweep 
board  of 
directors,  who 
ensured  that  Big 
Sweep  always 
had  a  firm  and 
secure  legal  and 
financial  basis. 

•  Diane 
Warrender 

Pharo,  the  former  Carteret 
County  Keep  America  Beautiful 
coordinator,  who  provided  early 
energy  and  enthusiasm  to  the 
cleanup. 

•  Sea  Grant  staff  past  and 
present  —  Sarah  Friday,  Nancy 
Davis,  Calvin  Edgerton,  Carla 
Burgess,  Jeannie  Faris  and  Debra 
Lynch  —  who  have  done 
everything  —  write,  photocopy 
and  mail  news  releases;  answer 
phones;  design  publications; 
serve  on  committees  —  on  behalf 
of  the  cleanup. 

•  Lundie  Spence,  who 
initiated  Big  Sweep  and  held  it 
together  with  her  positive  attitude 
and  cooperative  spirit. 

•  Cindy  White,  an  artist  with 
the  N.C.  Department  of  Environ- 
ment, Health  and  Natural 
Resources,  who  has  created  a 
wealth  of  attractive  T-shirt, 
brochure  and  poster  designs  for 
the  cleanup.  □         Kathy  Hart 


First  Citizens  Bank  Big  Sweep  *  Sept.  21,  1996,  9  a.m.  to  1  p.m. 
To  volunteer,  stop  by  a  branch  of  First  Citizens  Bank  for  a  brochure  or  call  1-800-27-SWEEP. 
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A    HISTORIAN'S  COAST 


The  Schooner 
Ogeechee 
at  Hatteras  Island 

By  David  Cecelski 

On  a  summer  morning  in  1873,  a  young  man  named  Cecil  Buckman  set 
sail  from  Beaufort  aboard  the  schooner  Ogeechee.  Bound  for  Baltimore,  he 
would  encounter  all  the  trials  of  travel  at  sea  —  delays  and  detours  caused  by 
shifting  winds  and  storms,  currents  and  tides.  Time  and  again,  he  nearly  lost  his 
life.  But  through  it  all,  Buckman  scrawled  a  remarkable  journal  of  his  voyage 
and  of  an  unforeseen  sojourn  at  Hatteras  Island. 

Preserved  in  a  cluttered  pantry  at  the  Beaufort  Historical  Association, 
Buckman' s  travel  log  provides  a  fascinating  glimpse  of  sea  travel  and  Outer 
Banks  life  a  century  ago.  More  than  that,  though,  his  journal  offers  insight  into  a 
hidden  dimension  of  the  coastal  past,  one  to  which  our  modern  conventions 
often  blind  us.  I  am  talking  about  the  different  ways  that  we  understand  the 
nature  of  time:  today  and  in  the  past,  in  our  world  and  the  sea's. 

Buckman' s  tale  of  time  and  the  sea  begins  at  the  Beaufort  waterfront  on 
June  23,  1873.  That  dawn,  the  Ogeechee  sailed  for  Baltimore.  Laden  with  cotton 
and  resin,  she  carried  Buckman,  the  19-year-old  son  of  a  local  carpenter,  off  to 
seek  his  fortune. 

At  the  helm  was  Captain  Sabiston,  from  one  of  Beaufort's  oldest  seafaring 
families  (and,  if  I  might  add  a  personal  note,  is  my  grandmother's  family).  He 
was  among  several  local  mariners  who  commanded  "coasting  vessels,"  the 
schooners  and  sloops  that  traded  up  and  down  the  Eastern  seaboard  of  the 
United  States  and  also  to  the  West  Indies.  Though  a  freighter,  the  Ogeechee  was 
popular  among  Beaufort  residents  who  preferred  to  travel  with  a  local  master 
and  crew.  Sabiston  usually  proved  willing  to  find  them  a  berth  or  two. 

The  Ogeechee 's  voyage  started  slowly.  Becalmed  off  Cape  Lookout,  the 
schooner  drifted  all  day  and  night,  her  sails  jibing  back  and  forth  in  the  ocean 
swells.  On  the  second  day  of  the  voyage,  June  24,  a  light  but  steady  breeze 
finally  filled  the  sails,  carrying  the  Ogeechee  past  Cape  Hatteras  around  5:30 
p.m.  Sabiston  steered  her  toward  Cape  Henry  north  by  east. 

Then,  near  midnight,  a  fierce  storm  ripped  into  the  Ogeechee.  The  gale  hit 
when  the  schooner  lay  12  miles  east  of  the  northern  tip  of  Bodie  Island.  All 
hands  rushed  to  duty  stations.  To  spill  the  wind,  they  desperately  lowered  the 
gaff  topsail,  staysail  and  flying  jib  and  double-reefed  the  mainsail.  Waves 
crashed  across  the  deck,  and  Buckman  listened  warily  to  "the  mournful  sound  of 
the  wind  whirling  through  the  rigging." 

Continued 


The  storm  raged  all  night,  till  Sabiston  had  to  turn  about  and  sail  "almost 
under  'bare  poles'  "  for  safe  harbor  at  Hatteras  Inlet.  "High  upon  the  billows 
would  we  rise  scanning  in  our  vision  the  heavens  on  all  sides,"  wrote  Buckman, 
"then  down  deep  in  the  trough  of  the  sea  leaving  only  to  our  view  the  sides  of  the 
mountain  waves." 

Being  forced  to  seek  haven  at  Hatteras  was  a  seaman's  worst  nightmare. 
Nearing  the  dreaded  inlet  the  next  morning,  Buckman  saw  the  skeletons  of 
wrecked  ships  along  the  shoals  and  bar.  But  Sabiston  had  little  choice  and,  at 
midday,  he  successfully  navigated  the  Ogeechee  between  the  dangerous  shoals. 
"Not  knowing  whether  we  would  pass  safely  or  strike  and  be  dashed  in  pieces," 
Buckman  stated,  "all  seemed  to  be  silence."  That  afternoon,  a  Hatteras  pilot 
guided  the  Ogeechee  on  a  no  less  harrowing  passage  over  the  bar  and  into  the 
sanctuary  of  Pamlico  Sound. 

Buckman  awoke  on  the  26th  to  a  clear  sky,  but  the  weather  still  did  not 
favor  the  Ogeechee.  A  steady  northeasterly  breeze  and  heavy  swells  left  by  the 
storm  hindered  her  from  sailing  back  through  Hatteras  Inlet.  The  schooner's 
passengers  and  crew  would  have  to  wait  for  the  winds  to  shift. 

For  two  days,  the  passengers  of  the  Ogeechee  whiled  away  the  hours  by  the 
deserted  shores  of  Hatteras  Island.  They  raked  clams  on  the  mudflats.  They 
explored  old  shipwrecks  and  fish  camps.  They  watched  wild  horses.  Buckman 
and  a  fellow  traveler  raced  ghost  crabs  up  and  down  the  beach.  And  at  night, 
Buckman  said,  "all  gathered  on  deck  ...  to  tell  jokes ...  and  enjoy  the  stories  of 
the  past." 

The  crew  of  the  Ogeechee  was  accustomed  to  the  sea's  temperament.  They 
dried  their  clothes,  whittled  and  fished.  They  dug  a  well  ashore  and  filled  kegs 
with  water.  Every  vessel's  master  saved  a  variety  of  chores  for  just  such  occa- 
sions. Sabiston  had  his  crew  scrape  down  the  booms.  "For  the  sake  of  something 
to  do,"  Buckman  noted,  "all  hands,  passengers  too,  went  to  work  at  it." 

Sunbaked  and  sea-salt  sticky,  the  Ogeechee' s  passengers  and  sailors  would 
miss  or  be  late  for  who-knows-what  crucial  business  deals  and  family  reunions. 
Who  knows,  even,  what  far-off  family  or  lovers  might  have  feared  them  dead, 
wondering  whether  the  Ogeechee,  like  so  many  other  vessels  before  it,  had 
wrecked  on  Diamond  Shoals? 

Today  we  would  scream  in  frustration.  We  would  pout  and  fume  and  protest. 
We  would  decry  fate  and  rickety  old  ships.  We  would  certainly  demand  our 
money  back,  and  some  would  file  suit.  But  not  a  note  of  frustration  can  be 
detected  in  Buckman' s  journal.  If  a  word  of  complaint  could  be  heard  aboard  the 
Ogeechee,  Buckman  did  not  see  fit  to  record  it. 

Time  for  the  Ogeechee' s  passengers  had  been  put  on  hold.  At  least  for  a  few 
days,  they  fell  sway  to  the  sea's  own  rhythm,  a  beat  not  measured  by  timepiece 
or  date  book,  but  by  sun  and  wind,  tides  and  currents.  "Time  not  our  time,"  T.S. 
Eliot  described  the  ocean's  cadence  in  his  "Four  Quartets." 

The  Ogeechee' s  quiet  interlude  at  Hatteras  Island  holds  an  important  lesson 
about  the  coastal  past.  We  live  in  a  fast-paced  and  busy  world.  Airplanes  carry  us 
in  a  couple  hours  the  distance  a  schooner  sailed  in  10  days.  Computers,  tele- 
phones and  satellites  allow  us  to  communicate  instantly  across  the  world.  Time 
clocks  govern  daily  life. 

Not  so  in  Buckman' s  day.  A  passenger  aboard  the  Ogeechee  expected 
delays.  A  couple  of  nights  stranded  at  Hatteras  Island  meant  nothing.  One  could 


wait  far  longer  for  a  favorable  wind,  a  willing  pilot  or  a  new  spar.  Intimidated 
by  shallow,  shifting  Carolina  inlets,  many  captains  waited  days  just  for  a 
swelling  tide.  Seagoing  vessels  might  bide  storms  for  a  week  in  port.  And  a  ship 
caught  at  sea  by  a  nor'easter  might  limp  into  Wilmington  or  Elizabeth  City  for 
bulkhead  repairs  that  stranded  her  passengers  for  a  month. 

The  historical  record  makes  the  voyage  of  the  Ogeechee  seem  almost  swift. 
I  have  an  account  of  an  1 867  trip  merely  from  Beaufort  to  Portsmouth  Island 
that  lasted  five  days.  And  when  Gen.  Ambrose  Burnside's  federal  armada 
invaded  the  Carolina  coast  early  in  the  Civil  War,  his  steamers  tried  to  navigate 
Hatteras  Inlet  for  a  month.  The  Union  fleet  nearly  withdrew  for  lack  of  food  and 
water. 

Not  only  travel,  but  all  of  coastal  life  in  the  Ogeechee' s  day  moved  to  the 
sea's  measure.  Long  before  weather  radios,  fishermen  had  to  read  the  skies  for 
days  before  risking  the  open  sea.  Clammers  and  oystermen  planned  every  day 
around  the  tide  and  wind.  Up  coastal  rivers,  Carolinians  waited  months  for 
spring  freshets  to  raise  water  levels  enough  for  barges  and  rafts  to  carry  cotton 
bales  and  turpentine  barrels  to  port.  And  many  a  sailor's  wife  had  to  wait 
uncertainly  for  a  husband's  return,  for  few  letters  reached  home  before  the 
mariner  himself. 

An  old  legend  in  Beaufort  has  it  that  when  one  of  Sabiston's  kinsmen,  also 
a  mariner,  perished  at  sea,  he  visited  his  widow  as  an  apparition  to  let  her  know 
that  he  had  been  lost.  Alas,  not  every  wife  or  mother  had  her  fears  confirmed  so 
quickly. 

Buckman's  voyage  itself  could  have  lasted  far  longer.  When  the  Ogeechee 
finally  passed  back  through  Hatteras  Inlet,  she  was  soon  in  trouble  again. 
Becalmed  halfway  across  Diamond  Shoals,  the  schooner  drifted  helplessly 
toward  the  beach,  until  Sabiston  had  to  order  the  crew  to  take  up  oars  and  row 
away  from  the  breakers'  edge.  If  the  Ogeechee  had  wrecked,  the  survivors  could 
have  waited  weeks  for  passage  home.  And  young  Buckman  could  easily  have 
lost  his  life.  Instead,  the  Ogeechee  did  at  last  reach  Baltimore,  and  Buckman 
went  on  to  make  a  small  fortune  in  the  fruit  shipping  business. 

The  world  has  changed  a  great  deal  since  1873,  and  our  sense  of  time  has 
changed  profoundly  since  Cecil  Buckman's  voyage  aboard  the  Ogeechee.  Tides, 
currents  and  winds  are  no  longer  the  measure  of  our  days.  Nor  is  our  grander 
sense  of  time  —  the  sum  of  our  days  on  this  Earth  —  framed  by  confronting  our 
mortality  at  every  inlet  and  shoal. 

Yet  I  still  wonder  whether,  down  deep,  the  sea's  time  has  lost  its  hold  on  us 
entirely.  Life  originated  in  ocean  waters,  and  there  still  swells  within  us  a  deep 
affinity  with  the  sea.  I  am  convinced,  in  fact,  that  this  is  an  important  reason  that 
so  many  people  make  pilgrimages  to  our  coast.  Maybe  it  is  even  why  some 
commercial  fishermen  are  so  reluctant  to  trade  a  trawler 
for  a  time  clock,  despite  the  dangers  and  low  pay  of 
fishing.  I  suspect  that  we  are  all  fleeing  the  soul-crippling 
pace  of  the  modern  age.  We  yearn  for  a  moment's 
renewal,  quite  literally,  in  another  time.  □ 

David  Cecelski  is  a  historian  at  the  University  of 
North  Carolina-Chapel  Hill's  Southern  Oral  History 
Program  and  a  regular  columnist  for  Coastwatch. 
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•  Portuguese  Palate  May  Solve 
Lamprey  Crisis 

In  an  eat-what-you-can't-beat 
strategy,  researchers  at  Minnesota  Sea 
Grant  plan  to  tempt  the  taste  buds  of  the 
Portuguese  with  an  exotic  invader,  the 
sea  lamprey.  Most  people  find  the 
slimy,  parasitic  organism  with  the 
toothy,  suction-cup  mouth  unappetizing. 
But  in  Portugal,  it  is  considered  a 
delicacy. 

"The  lamprey  has  been  the  most 
disastrous  exotic  species  to  invade  the 
Great  Lakes,"  says  Jeff  Gunderson,  a 
Minnesota  Sea  Grant  researcher. 

Despite  years  of  attempts  to 
eradicate  and  control  the  lamprey,  the 
population  remains  around  600,000,  and 
it  has  devastated  the  Great  Lakes'  trout 
fishery.  The  ultimate  goal  is  still 
eradication,  but  now  fishermen  can  use 
the  lamprey's  culinary  value  to  profit- 
ably harvest  the  invader  out  of  exist- 
ence. 

This  summer,  1,000  live  specimens 
will  be  shipped  to  Portugal  where  they 
will  be  compared  to  the  native  delicacy, 
a  larger  relative  of  the  Great  Lakes 
lamprey.  The  lampreys  are  shipped  alive 
because  they  are  traditionally  prepared 
in  their  own  blood. 

"We're  also  going  to  have  a  little 
taste  test  in  Duluth,  just  to  see  how 


Americans  respond  to  the  way  the 
Portuguese  prepare  them,"  Gunderson 
says.  "We're  not  expecting  them  to 
please  the  palate  of  Americans,  but  we 
just  want  to  see  how  people  react." 

•  Unlocking  Global  Climate 
Mysteries  with  a  Heat  Sensor 

A  new  Frisbee-sized  heat  sensor 
inspired  by  a  Sea  Grant  project  will 
increase  understanding  of  global  and 
seasonal  weather  patterns,  including 
conditions  that  spawn  hurricanes. 

Unveiled  by  University  of  Wiscon- 
sin-Madison researcher  John  Anderson, 
the  heat-flux  sensor  floats  on  the  water's 
surface  and  measures  the  flow  of  heat 
from  the  ocean  to  the  atmosphere.  It  then 
transmits  the  data  to  polar-orbiting 
satellites.  The  heat-flux  sensor  was  the 
brainchild  of  late  Wisconsin  Sea  Grant 
scientist  Verner  Suomi,  who  is  credited 
with  developing  the  technologies  that 
made  weather  satellites  possible. 

Beginning  in  1990,  Suomi  tested 
dozens  of  prototype  sensors,  and  after 
only  a  year  of  work  declared  it  an 
exciting  new  approach  to  an  important 
climate  observation  need. 

Next  to  clouds,  ocean-atmosphere 
heat  exchange  is  one  of  the  most 
important  variable  researchers  use  in 
building  global  climate  models.  The  first 


large-scale  deployment  of  the  devices 
will  be  part  of  a  major  international 
experiment  next  winter  in  the  North 
Atlantic  ocean. 

•  Jimmy  Buffett  Speaks 
for  Florida  Sea  Grant 

Jimmy  Buffett  is  on  a  new  radio 
station:  Florida  Sea  Grant's  Florida  Bay 
Research  Radio. 

The  musician  is  speaking  out  for 
the  environment  on  Florida  Sea  Grant's 
low-power  radio,  a  specialized  form  of 
AM  radio  broadcasting  used  to  provide 
information  to  automobile  travelers. 
Airports,  universities  and  even  Disney 
World  use  low  power  radio  to  relay 
reports  about  weather,  traffic  conditions 
or  directions. 

Seeking  to  educate  citizens  about 
the  environmental  challenges  of  Florida 
Bay,  Florida  Sea  Grant  has  established 
a  low-power  radio  station  that  can  be 
received  by  about  22,000  cars  daily  as 
people  drive  along  U.S.  1  between  Key 
Largo  and  the  mainland. 

The  station  debuted  in  April  with 
an  overview  of  research  designed  to 
unravel  the  cause  of  mysterious 
mangrove  deaths  in  the  bay.  Pulling 
listeners  directly  from  their  cars  and 
into  the  environment,  a  continuous 
recording  describes  mangroves  for 
drive-by  identification. 

Other  research  topics  have  included 
algal  blooms,  seagrass  die-offs,  and  the 
role  of  fresh  water  in  the  health  of  the 
bay.  Signs  posted  along  the  highway 
alert  travelers  to  the  station,  which 
broadcasts  at  1610  on  the  AM  dial. 

Buffett,  an  icon  of  the  Florida 
Keys,  is  a  longtime  advocate  of 
preserving  Florida's  marine  environ- 
ment. He  is  supporting  the  Sea  Grant 
effort  with  90-second  voice-over 
introductions  stressing  the  importance 
of  conservation.  Future  broadcasts  will 
be  lengthened  to  cover  more  topics  and 
include  a  weather  report  from  the 
National  Oceanic  and  Atmospheric 
Administration. 
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•  Cloned  Genetic  Code 

Could  Mean  Year-Round  Soft-Shell 
Crab  Dinners 

Soft-shell  crabs,  a  popular  seafood 
delicacy,  might  soon  be  more  than  just 
a  spring  and  summer  treat.  A  team  of 
Mississippi-Alabama  Sea  Grant 
researchers  has  successfully  cloned 
the  genetic  code  for  the  blue  crab's 
molt-inhibiting  hormone  (MIH). 
Decreased  MIH  levels  trigger  the 
crabs  molting  process.  Crabs  molt,  or 
shed  their  shells,  to  grow.  For  a  few 
hours  after  shedding,  the  crustaceans 
are  soft  and  can  be  eaten  whole. 

The  results  have  the  potential  to 
revolutionize  the  soft-shell  crab 
industry.  To  date,  the  industry  has  been 
seasonal  and  limited  by  the  availability 
of  harvesting  crabs  in  the  molt  stage. 
Forcing  crabs  to  molt  on  command 
could  produce  an  abundant,  year-round 
and  controllable  supply  of  soft-shell 
crabs  for  the  seafood  industry  and 
consumers. 

First,  the  researchers  built  a  high- 
tech genetic  library  of  cloned  DNA 
material.  Then  they  successfully  cloned 
the  MIH  gene  material.  By  replicating 
the  material,  the  scientists  can  begin 
experimenting  with  ways  to  block  the 
release  of  MIH  in  the  crab,  thus 
allowing  it  to  molt. 

To  successfully  clone  large 
quantities  of  MIH  cheaply  and  effi- 
ciently, researchers  have  inserted  MIH- 
gene  codes  into  insect  cells  to  take 
advantage  of  their  DNA  replicating 
machinery.  Using  this  biotechnology 
research,  crab  shedders  may  soon  be 
able  to  molt  crabs  on  demand,  rocketing 
the  soft-shell  industry. 

•  Volkswagen  Bug  Takes 
a  Dive  for  Science 

A  gleaming  white  1969 
Volkswagen  Beetle  was  deliberately 
dropped  beneath  the  waves  of  Lake  Erie 
in  June  to  prove  a  point.  When  the  car  is 
pulled  from  the  lake  bottom  in  late  fall, 
it  should  have  a  new  exterior  —  a  thick 


coat  of  zebra  mussels.  The  encrusted 
car  will  then  become  a  major  museum 
exhibit  that  demonstrates  the  cata- 
strophic effects  of  this  nonnative 
species  in  the  Great  Lakes. 

The  American  Museum  of  Natural 
History  in  New  York  City  will  show- 
case the  car  in  an  exhibit  on  endangered 
and  introduced  species  to  open  in 
March.  Project  organizers  anticipate 
that  the  "Bug"  will  be  covered  in  zebra 
mussel  colonies  an  inch  and  a  half 
thick.  Ohio  Sea  Grant  scientists  and 
researchers  at  Ohio  State  University's 
Stone  Laboratory  will  film  and  docu- 
ment the  car's  transformation  in  the 
coming  months. 

The  zebra  mussel  is  an  example  of 
a  nonindigenous  species  with  no 
effective  predators.  Since  first  appear- 
ing in  Lake  St.  Clair  in  1986,  the 
mollusks  have  spread  into  19  U.S. 
states.  They  have  clogged  navigation 
systems,  water  treatment  and  industrial 
plants  and  marinas  as  far  north  as 
Canada's  Hudson  Bay  and  as  far  south 
as  the  Gulf  of  Mexico. 

•  Measuring  the  Health 
of  Coastal  Ecosystems 

A  University  of  Delaware  Sea 
Grant  researcher  has  developed  a  new 
sensor  —  a  solid-state  gold  amalgam 


microelectrode  —  that  scientists  can 
insert  into  marine  waters  and  sediments 
to  simultaneously  measure  dissolved 
oxygen,  iron,  manganese,  hydrogen 
sulfide  and  iodine.  The  concentrations 
of  these  highly  reactive  chemicals  and 
metals  can  serve  as  indicators  of  the 
environmental  health  of  salt  marshes, 
harbors,  bays  and  other  marine  habitats. 

Microelectrodes  are  not  new  to  the 
scientific  community.  But  previously 
these  needlelike  sensors  could  charac- 
terize only  gaseous  compounds,  and 
typically  only  one  gas  could  be  mea- 
sured per  electrode.  In  addition  to  its 
ability  to  measure  a  number  of  chemi- 
cals and  metals  simultaneously,  the 
microelectrode  can  perform  its  analyses 
to  the  submillimeter  level. 

The  glass-encased  device  contains 
a  gold  wire  plated  with  mercury.  When 
the  probe  is  inserted  into  salt  marsh 
sediments,  the  chemicals  in  the  sedi- 
ments react  with  the  mercury,  creating 
a  current  directly  proportional  to  the 
chemicals'  concentrations.  An  attached 
monitor  records  the  readings. 

The  scientist  also  hopes  to  test  the 
sensor's  use  on  a  remotely  operated 
vehicle,  which  could  further  minimize 
disruption  to  the  environment  during 
sampling  while  maximizing  the  quality 
of  the  data  gathered.  □ 
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SSSSSnakes! 


By  Rachel  Wharton 

Making  your  way 
through  stiff  brush  near  the 
river,  you  pause  to  wipe  a 
trickle  of  sweat  from  your  nose. 
It  may  be  early  October,  but  a 
muggy  heat  still  clings  here  in 
the  dense  wetlands  of  eastern 
North  Carolina. 

You  wave  away  nets  of 
gossamer  cobweb  that  drape  tree 
limbs  and  entangle  your  hair. 
Pulling  the  leaves  aside,  you  stop 
short.  It  sits  curled  and  oblivious, 
sunning  itself  with  the  last  warm 
rays  of  autumn.  The  sweat  beads 
on  your  upper  lip  and  your  pulse 
doubles.  You  fearfully  ponder 
your  next  move. 
It's  a  snake. 

For  many  people,  snakes  are 
fear-inspiring  members  of  the 
animal  kingdom.  But  that  fear  is 
unnecessary,  says  North  Carolina 
State  University  graduate  student 
Mike  Bowen,  a  herpetologist  who 
focuses  his  studies  on  snakes. 
Wetlands  and  natural  areas  across 
eastern  North  Carolina  are  home  to 
many  species  of  water  and  terrestrial 
snakes,  most  of  them  nonvenomous. 

Hikers  and  canoeists  frequently 
cross  paths  with  the  harmless  banded 
water  snake.  With  its  grayish-brown 
body  and  reddish-brown  rings,  it  is 
the  most  visible  snake  in  aquatic 
communities  from  farm  ponds  to 
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coursing  rivers  in  the  Coastal  Plain.  It 
often  rests  in  low-hanging  tree 
branches,  dropping  into  the  water  at 
the  softest  sound. 

Of  the  38  species  of  snakes  found 
in  North  Carolina,  six  are  venomous 
and  live  in  the  Coastal  Plain.  But  no 
snake,  not  even 


the  poisonous 
cottonmouths, 
rattlesnakes, 
copperheads  and 
coral  snakes,  are 
aggressive  man- 
hunters.  All  snakes 
are  apt  to  slither  the 
other  way  when  you 
stumble  into  their 
domain. 

Bowen.  like 
fellow  NCSU 
graduate  student 
John  Temple  and 
Alvin  Braswell  of 
the  North  Carolina 
State  Museum  of  Natural  Sciences, 
handles  snakes  ever}'  day.  Unlike 
others,  these  men  don't  fear  the  reptiles. 
They  seek  them  out. 

"I've  been  interested  in  snakes 
pretty  much  all  my  life  —  as  long  as  I 
can  remember."  says  Temple,  who  is 
working  on  his  doctorate  in  physiology. 
He  studies  the  different  capabilities  of 
common  rat  snakes  and  water  snakes  to 
digest  toxic  poisons  from  amphibian 
mucus,  research  that  may  one  day  be 
applied  to  treating  human  nervous- 
system  disorders. 

Bowen.  also  a  longtime  snake 
enthusiast,  studies  the  seasonal 
changes  in  potency  of  cottonmouth 
venom,  searching  out  swampy, 
cottonmouth  hot  spots  in  eastern 
North  Carolina.  He  brings  the 
reptiles  back  to  the  lab.  milking 
them  for  their  poison  every  10 
days. 

Braswell.  the  curator  of 
herpetology  at  the  museum,  is 
often  considered  the  state's  top 
herpetologist.  Among  other 
research,  he  records  where 
snakes  are  found  in  the  state 
and  manages  hundreds  of  the 
preserved  reptiles  in  the 
museum's  research  collection. 


Coral  snake 

Bowen  believes  that  our  collective 
fear  of  snakes  is  something  we're 
taught.  At  his  neighborhood  Halloween 
party  every  year,  he  brings  out  his 
nonvenomous  snakes  and  lets  the  kids 
who  are  unafraid  get  to  know  them. 
They  ask  questions,  curious  about  the 
way  snakes  move,  breathe  and  eat.  But 
somewhere  in  our  lives  —  after  we've 
been  inundated  with  king  cobras  and 
writhing  pits  of  voracious  snakes  in 
movies  and  on  television  —  we  begin  to 
dislike  them,  even  fear  them.  Bowen 
says. 

If  there's  one  thing  Bowen  and 
other  snake  lovers  want  the  public  to 
understand,  it's  that  snakes  are  good. 

"Fear  is  certainly  unwarranted 
where  nonvenomous  snakes  are 
concerned."  says  Bowen.  "Because 
snakes  eat  anything  and  everything, 
they  are  one  of  the  biggest  biological 
controls  for  disease-earn  ing  pests  such 
as  mice  and  rats." 

For  the  most  part,  says  Bowen. 
snakes  are  "top-line  predators."  mean- 
ing they  are  near  the  top  of  the  food 
chain.  Their  real  enemies  are  humans. 
Our  cars  crush  many  snakes,  and 
they've  lost  habitat  as  we  have  drained 
wetlands  or  cut  down  forests.  On  the 
flip  side,  as  people  have  created  lakes  or 
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Timber  rattlesnake 

reservoirs  and  grassy  fields,  some 
snakes  have  expanded  their  range. 

That  may  not  be  what  people  with 
a  snake  phobia  want  to  hear.  But  many 
folks  may  want  to  reconsider  their 
fears,  maybe  even  encourage  certain 
nonvenomous  snakes  to  hang  around. 

"A  nonvenomous  snake  is  about 
the  best  thing  you  could  keep  in  your 
back  yard,"  says  Bowen. 

A  species  like  the  eastern 
kingsnake,  a  large,  shiny  black  snake 
with  white,  cream  or  yellow  rings,  is 
found  across  eastern  North  Carolina 
and  is  a  well-known  snake-eater 
immune  to  many  poisonous  snake 
venoms.  The  presence  of  the 
kingsnake  or  other  common  vermin- 
eaters  such  as  the  rat  snake  or  black 
snake  discourages  venomous  snake 
species  from  moving  into  an  area. 

How  do  you  determine  if  a  snake 
is  poisonous  or  not? 

Poisonous  snakes  have  slightly 
larger  jowls  than  nonpoisonous  ones. 
Rattlers,  copperheads  and  cotton- 
mouths  have  a  single  row  of  scales 
under  the  tail,  but  nonvenomous 
species  have  a  double  row.  Other 
poisonous  snakes  can  be  determined 
by  their  markings.  Pit  vipers  have 
elliptical  pupils. 


In  most  cases, 
you're  not  going  to 
want  to  get  close 
enough  to  look  for 
these  clues.  If  you  do 
come  across  a  snake 
you  can't  positively 
identify,  use  common 
sense:  leave  it  alone. 
Most  people  are 
bitten  by  poisonous 
snakes  as  they  try  to 
kill  the  creatures. 

Like  most  wild 
animals,  snakes  are 
more  afraid  of 
humans  than  we  are 
of  them.  Snakes  are  hardly  social. 
They  don't  exhibit  play  behavior  and 
spend  almost  no  time  with  their 
young  or  with  other  snakes. 

"If  they  don't  have  a  reason  to 
move,"  Braswell  says,  "snakes 
stay  still  and  hide.  They're  in  the 
business  of  survival.  Going 
around  picking  on  things  larger 
than  you  are  does  not  promote 
survival." 

But  if  a  snake  is  provoked 
and  feels  it  has  no  alternative, 
it  will  bite,  Braswell  says. 

If  you're  bitten  by  a 
snake,  get  immediate  medical 
attention.  Don't  open  the 
wound  or  suck  the  venom. 
Keep  calm.  Avoid  unneces- 
sary movement,  especially 
of  the  limb  where  the 
wound  is  located,  so  that 
venom  spread  throughout 
the  body  will  be  slowed.  If  medical 
assistance  is  received,  a  full  recovery 
is  likely. 

In  fact,  says  Bowen,  of  the  8,000 
venomous  snakebites  that  occur  each 
year  in  the  United  States,  only  10  to  15 
victims  die,  and  these  are  usually  the 
very  old  or  young.  An  antivenin  (the 
snake  venom  antidote)  works  well  and 


is  available  at  hospitals  across  the 
country. 

Bowen  doesn't  seem  too  worried 
about  the  prospect  of  a  cottonmouth 
clamped  around  his  leg.  In  all  the  years 
he's  handled  the  swamp-dwellers,  he 
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hasn't  once  been  bitten  by  a  venom- 
ous snake. 

The  lesson  he  and  others  have 
learned  is  simple:  Fear  of  snakes  is  a 
human  problem  —  an  unwarranted 
reaction  to  our  slithery  friends. 
Respect  their  space  and  they'll  respect 
yours.  When  problems  do  occur,  it's 
often  because  people,  not  snakes,  are 
aggressive. 

Snake  Basics 

Even  those  of  us  afraid  of  snakes 
are  probably  still  curious  about  them. 
The  slithery  tongue,  the  slender  body, 


the  scales  —  the 
snake's  an  interest- 
ing creature,  even 
from  afar. 

If  we  learned 
more  about  these 
cold-blooded 
reptiles,  we  might 
replace  our  fear 
with  fascination. 
Perhaps  instead  of 
running  at  the  sight 
of  a  snake,  we'd 
stop  to  study  its 
grace  in  movement, 
its  color,  its 
interactions  with 
the  environment. 

This  is  not  to  say  that  we  need  to 
become  friendly  with  these  reptiles. 
That's  not  their  nature.  They  want 
distance  and  we  should  respect  that. 

But  the  more  knowledgeable  and 
understanding  we  are,  the  more  we  will 
appreciate  this  maligned  creature. 


The  Body 


Snakes  come  in  many  different 
guises  —  from  mere  inches  to  many 
feet,  from  chunky  and  slow  to  speedy 
and  sprightly,  from  brightly  colored  to 
dull  brown  —  but  all  snakes  share  that 
armless,  legless,  tubelike  body.  And  this 
shape  affects  the  snake's  makeup. 
Although  a  snake  is  much  like  any  other 
vertebrate  internally  —  with  digestive, 
reproductive,  respiratory,  excretory  and 
nervous  systems  —  its  parts  are 
adjusted  to  fit  the  available  space. 

•  The  snake's  right  lung,  for 
example,  is  large,  long  and  thin.  The 
left  lung  is  often  very  small  and  even 
missing  in  some  species.  Other  species 
may  have  a  third  lung,  which  stores  air 
for  when  the  snake's  mouth  is  full  of 
prey. 

•  The  kidneys  and  sex  organs  are 
also  elongated,  and  they  are  staggered 
rather  than  side  by  side. 


Alvin  Braswell 

•  Snake  eggs  reflect  the  size  and 
shape  of  the  snake.  Some  eggs  are  long 
and  oval;  others  are  chubby  and  round. 
Most  snakes  reproduce  by  laying  eggs, 
but  many  retain  the  eggs  inside  their 
wombs  and  give  birth  to  live  young. 
Eggs  are  created  by  the  female  and 
fertilized  by  the  sperm  of  the  father 
inside  the  mother.  The  female  can  store 
sperm  from  the  male  for  long  periods. 

•  Since  snakes  have  long,  skinny 
stomachs  and  need  plenty  of  time  for 
digestion  (it  usually  takes  a  medium- 
sized  snake  about  four  days  to  digest  a 
medium-sized  mouse),  they  begin 
digesting  food  as  soon  as  it  enters  the 
mouth  using  secretions  from  the  oral 
glands. 

•  To  store  as  much  water  as 
possible  in  their  slim  bodies,  snakes 
lack  a  bladder  and  excrete  a  semisolid 
uric  acid  much  like  chickens  do. 

•  A  snake's  skeleton  has  also  been 
adapted  to  function  with  the  snake's 
unique  shape.  For  a  snake  to  curve  and 
wriggle  freely  without  injuring  its 
spinal  cord,  it  has  loosely  locking 
vertebrae  that  provide  strength  and 
flexibility. 

•  Because  snakes  are  cold-blooded, 
they  can't  regulate  their  body  tempera- 
ture. To  keep  it  in  a  comfortable  range, 
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Mike  Bowen 

snakes  move  to  warm  or  cool  places  as 
needed. 

•  Without  arms  or  legs,  a  snake 
can't  rip  or  tear  its  food  apart.  Instead, 
it  takes  its  dinner  whole.  To  accom- 
plish this  feat,  the  jaws  and  skin  of  the 
snake's  head  are  malleable  and  elastic, 
and  the  bones  of  the  jaw  are  loosely 
connected  to  one  another  and  to  the 
cranium.  The  jaw  can  move  outward 
and  backward  and  can  even  disconnect 
from  itself,  allowing  a  snake  to 
swallow  objects  four  times  the  size  of 
its  head. 

•  All  snakes  have  teeth,  although 
some  have  very  few  and  others  have 
well-developed  teeth  that  release 
venom.  Snake  teeth  slant  inward, 
allowing  the  snake  to  get  a  good  grasp 
on  its  prey  and  move  it  down  its  throat. 


The  Senses 


When  you  visualize  a  snake,  you 
often  think  first  of  its  tongue:  forked, 
flicking  in  and  out  over  and  over  again. 
But  the  snake  isn't  licking  its  chops  in 
anticipation  of  a  good  meal.  The 
snake's  tongue  is  a  valuable  tool,  used 
for  deciphering  its  surroundings. 
Snakes  have  a  notch  in  their  upper  jaw 
through  which  they  stick  their  tongues 
even  when  their  mouths  are  closed. 


Snakes  con- 
stantly "feel"  their 
surroundings  with 
their  forked  tongues, 
gathering  scent 
molecules  from  the 
air.  The  forks  are 
then  inserted  into  the 
sensory-lined  sacs  of 
the  Jacobsen's 
organ,  a  special  body 
part  located  in  the 
front  of  the  mouth. 

This  organ, 
present  only  in 
snakes  and  some 
lizards,  works  with 
the  nostrils  and  the  portion  of  the 
snake's  brain  that  controls  smell.  The 
molecules  gathered  by  the  tongue  are 
identified  by  the  Jacobsen's  organ  and 
the  information  is  passed  to  the  brain. 

Snakes  rely  heavily  on  their  senses 
of  smell  and  taste.  Their  sight  is 
relatively  weak.  Snakes  are  thought  to 
be  deaf,  but  they  do  have  a  vibration 
detector  —  a  small  bone  called  the 
stapes  that  is  connected  to  the  jaw. 
The  stapes  senses  vibrations  as  the 
snake  crawls  across  the  ground. 

Pit  vipers  also  have  special  pits 
behind  their  eyes.  The  pits,  lined 
with  heat-sensitive  cells,  can  detect 
warm-blooded  enemies  or  prey 
with  precision  even  in  the  pitch 
black  of  night. 

The  Skin  a 
Scales 

Unlike  fish  scales,  which 
can  be  scraped  off,  the  snake's 
scales  are  an  integral  part  of 
its  skin.  They  are  cool  and 
dry.  Like  links  in  a  suit  of 
armor,  a  snake's  scales 
provide  protection  as  the 
creature  crosses  rough 
surfaces.  The  tip  of  each  scale  can 


also  be  used  to  push  off  rocks  or  bumps, 
helping  the  snake  to  move  along. 

All  snakes  have  scales,  but  their 
size,  shape,  thickness  and  texture  vary. 
The  scales  also  hold  the  pigments  that 
create  the  snake's  patterns  and  colors. 
In  the  case  of  the  bright  yellow,  red  and 

Continued 
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black  coral  snake  found  in  extreme 
southeastern  North  Carolina,  these 
colors  warn  that  the  snake  is  danger- 
ous. In  other  snakes,  coloring  may 
help  them  blend  into  the  surround- 
ings. 


Snakes  grow 
continuously  as  they 
age,  and  occasionally 
they  must  shed  their 
skins.  The  snake's 
skin  is  composed  of 
two  layers,  an  older 
outer  layer  and  an 
inner  layer  that 
constantly  grows. 
Between  the  two  is  a 
thin  layer  of  clear 
cells,  which  enable 
the  old,  top  layer  to 
separate,  or  shed, 
from  the  new  skin. 
Before  shedding, 
snakes  also  secrete  an 
oily  substance  between  the  layers. 
This  is  why  a  shedding  snake  appears 
dull  and  its  eyes  blind  and  milky- 
white. 

The  snake  crawls  out  of  its  old 
skin  by  scraping  against  rocks  and 
roots.  Because  the  pigments  that 
make  up  the  snake's  markings  are 
embedded  in  the  inner  layer  of 
skin  and  not  the  outer,  the  shed 
skin,  usually  discarded  com- 
pletely intact,  has  only  faint 
colorings.  The  snake's  new  skin, 
however,  is  shiny,  bright  and 
colorful. 

Locomotion 

Without  arms  or  legs,  the 
snake  has  to  be  creative  about 
finding  its  way  around.  The 
most  common  form  of 
serpentine  movement  is  side- 
to-side  wriggling.  The  snake 
uses  the  sides  of  its  body  to 
push  against  the  bumps  and 
lumps  it  crosses.  As  the 
snake  moves  forward, 
different  sections  of  its 
body  push  against  the  same  bumps, 
making  the  reptile's  path  appear 
smooth,  flowing  and  graceful. 


Redbelly  water  snake 

In  another  form  of  movement,  the 
snake  works  its  way  across  the  ground 
like  an  accordion  or  caterpillar.  The 
head  extends  forward,  and  the  rest  of 
the  body  pulls  after  it.  Large,  heavy 
snakes  use  a  series  of  muscles, 
arranged  diagonally  along  their  sides, 
to  inch  themselves  along  in  a  straight, 
slow-moving  path. 

Snakes  are  also  good  swimmers, 
sometimes  long-distance  ones.  Species 
such  as  the  cottonmouth  and  timber 
rattlesnake  have  crossed  North 
Carolina  estuaries  to  the  barrier 
islands. 

Predation  a 
Protection 

Snakes  are  top-of-the-line 
predators.  Some  forage  for  animals 
that  are  small  and  slow-moving; 
others  stalk  and  hunt  their  prey.  Some 
camouflage  themselves,  sitting  and 
waiting  for  unsuspecting  animals  to 
dart  by. 

Fish  and  amphibians  are  the  main 
prey  of  most  semiaquatic  snakes. 
Snakes  also  eat  rats,  mice,  turtles, 
rabbits,  squirrels,  crayfish,  lizards, 
birds,  bats,  chipmunks,  and  eggs  of 
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birds  and  other  snakes.  Some  snakes 
eat  termites  and  insect  larvae. 

All  snakes  swallow  their  prey 
whole.  Constrictors,  such  as  the  rat 
snake  or  kingsnake,  coil  themselves 
around  their  prey,  squeezing  the  breath 
out  of  their  victim  and  causing 
asphyxiation.  Other  constrictors  crush 
prey  against  the  sides  of  their  dens  or 
burrows.  And  of  course,  poisonous 
snakes  inject  their  prey  with  venom. 

When  most  snakes  are  threatened, 
they  will  bite  their  enemies.  But  they 
have  many  other  preliminary  ways  of 
protection.  The  rattlesnake  uses  its 
well-known  rattle,  each  segment  of 
which  is  part  of  a  shed  skin,  to  warn 
potential  predators  away.  The  cotton- 
mouth  throws  open  its  mouth  to  reveal 
its  whitish  lining.  Other  snakes  flatten 
and  spread  their  necks  to  appear  large 
and  aggressive  or  hiss.  Colored 
markings  also  warn  that  certain  snakes 
are  armed  and  dangerous. 

For  more 
information 
about  snakes: 

•  Martof,  B.S.,  W.M.  Palmer,  J.R. 
Bailey,  and  J.R.  Harrison  III.  1980. 
Amphibians  and  Reptiles  of  the 
Carolinas  and  Virginia.  University  of 
North  Carolina  Press,  Chapel  Hill, 
N.C.  264  pp. 

•Palmer,  William  M.  1983. 
Poisonous  Snakes  of  North  Carolina. 
State  Museum  of  Natural  Sciences, 
N.C.  Department  of  Agriculture, 
Raleigh,  N.C.  22  pp. 

•  Palmer,  W.M.  and  A.L. 
Braswell.  1995.  Reptiles  of  North 
Carolina.  University  of  North  Carolina 
Press,  Chapel  Hill,  N.C.  412  pp. 

•  Poisonous  Spiders  and  Snakes 
in  North  Carolina.  Poster  published 
and  distributed  by  N.C.  State  Museum 
of  Natural  Sciences,  Box  29555, 
Raleigh,  N.C.  27626-0555.  □ 


Snakes  of  North  Carolina 

Eastern  Worm  Snake,  Carphophis  amoenus  amoenus 
Northern  Scarlet  Snake,  Cemophora  coccinea  copei 
Racer,  Coluber  constrictor 
Southern  Ringneck  Snake,  Diadophis  punctatus  punctatus 
Corn  Snake,  Elaphe  guttata  guttata 
Yellow  Rat  Snake,  Elaphe  obsoleta  guadrivittata 
Eastern  Mud  Snake,  Farancia  abacura  abacura 
Rainbow  Snake,  Farancia  erytrogramma  erytro gramma 
Eastern  Hognose  Snake,  Heterodon  platirhinos 
Southern  Hognose  Snake,  Heterodon  simus 
Mole  Kingsnake,  Lampropeltis  calligaster  rhombomaculata 
Eastern  Kingsnake,  Lampropeltis  getula  getula 
Outer  Banks  Kingsnake,  Lampropeltis  getula  sticticeps 
Scarlet  Kingsnake,  Lampropeltis  triangulum  elapsoides 
Eastern  Coachwhip,  Masticophis  flagellum  flegellum 
Redbelly  Water  Snake,  Nerodia  erythrogaster  erythrogaster 
Banded  Water  Snake,  Nerodia  fasciata  fasciata 
Northern  Water  Snake,  Nerodia  sipedon  sipedon 
Carolina  Salt  Marsh  Snake,  Nerodia  sipedon  williamengelsi 
Brown  Water  Snake,  Nerodia  taxispilota 
Rough  Green  Snake,  Opheodrys  aestivus 
Northern  Pine  Snake,  Pituophis  melanoleucus  melanoleucus 
Glossy  Crayfish  Snake,  Regina  rigida  rigida 
Pine  Woods  Snake,  Rhadinaea  flavilata 
Carolina  Swamp  Snake,  Seminatrix  pygaea  paludis 
Brown  Snake,  Storeria  dekayi 
Redbelly  Snake,  Storeria  occipitomaculata 
Southeastern  Crowned  Snake,  Tantilla  coronata 
Eastern  Ribbon  Snake,  Thamnophis  sauritus  sauritus 
Eastern  Garter  Snake,  Thamnophis  sirtalis  sirtalis 
Rough  Earth  Snake,  Virginia  striatula 
Eastern  Earth  Snake,  Virginia  valeriae  valeriae 

Poisonous  Snakes  of  North  Carolina 

Eastern  Coral  Snake,  Micrurus  fidvius  fulvius 
Copperhead,  Agkistrodon  contortrix 
Eastern  Cottonmouth,  Agkistrodon  piscivorus  piscivorus 
Eastern  Diamondback  Rattlesnake,  Crotalus  adamanteus 

Timber  Rattlesnake,  Crotalus  horridus 
Carolina  Pigmy  Rattlesnake,  Sistrurus  miliarius  miliarias 
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of  the  Kitchen 


By  Kathy  Hart 


n  the  kitchen  at  the  N.C. 
State  University  Seafood  Laboratory, 
Joyce  Taylor  reigns. 

Her  spatula  is  her  scepter  and  her 
coat  of  arms  a  blue  apron  that  reads: 
"Eat  seafood,  be  healthy."  The  long 
apron  reaches  below  the  knees  of  this 
petite  woman  with  cropped  hair, 
glasses  and  a  short-spoken  but  firm 
voice. 

For  20  years,  Taylor  has  "ruled" 
the  lab's  kitchen,  testing  and  develop- 
ing fish  and  shellfish  recipes  for 
consumers  and  companies  alike. 

She  could  be  heard  issuing  orders 
to  her  loyal  band  of  followers  —  the 
Carteret  County  Nutrition  Leaders  — 
as  they  stirred,  whipped,  basted  or 
sauteed  the  ingredients  outlined  in  her 
latest  batch  of  seafood  "test"  recipes. 

Most  of  her  suggestions  are  subtle 
—  less  salt,  more  lemon  juice,  a  little 
Parmesan  cheese.  But  sometimes  she's 
more  commanding,  issuing  orders 
with  authority  and  assuredness. 

Whatever  the  suggestion,  the 
nutrition  leaders  follow,  knowing  that 


her  years  of  experience  with  fish  and 
shellfish  have  sharpened  her  instincts. 

In  fact,  Taylor's  seafood  knowl- 
edge earned  her  the  title  of  "seafood 
guru"  from  Taste  Full,  a  North 
Carolina-based  food  magazine.  Stories 
about  her  seafood  know-how  have 
also  graced  the  pages  of  Wildlife  in 
North  Carolina,  Carolina  Style  and 
the  University  of  North  Carolina  at 
Greensboro  alumni  magazine. 

Editors  at  Southern  Living  and 
Reader's  Digest  checked  seafood 
safety  and  cooking  methods  with  her. 
Food  writers  from  across  the  state 
called  on  Taylor  for  facts  and  recipes. 
And  every  three  months,  Taylor 
compiled  nuggets  of  seafood  wisdom 
for  her  newsletter,  Mariner's  Menu, 
which  is  distributed  to  more  than 
3,200  hungry  subscribers. 

The  spunky  Carteret  County 
resident  even  admonished  nationally 
syndicated  columnist  Calvin  Trillin 
for  telling  his  readers  that  it  was  safe 
to  eat  raw  oysters  if  they  were 
thoroughly  doused  in  hot  sauce. 


Although  preliminary  laboratory 
studies  showed  that  hot  sauce  killed 
laboratory-cultured  bacteria,  Taylor 
told  Trillin  not  to  make  the  leap  from 
test  tube  to  table. 

"Eating  raw  oysters  is  risky 
business,  and  this  research  in  no  way 
diminishes  that  risk,"  she  wrote.  In  a 
follow-up  column.  Trillin  mentioned 
that  Taylor  had  called  him  to  task. 

But  Taylor  is  laying  down  her 
scepter,  casting  her  coat  of  arms  aside 
and  stepping  down  from  her  seafood 
safety  throne.  She's  shutting  the  door 
on  the  seafood  lab  test  kitchen  as  she 
readies  for  retirement. 

Many  people  are  sad  to  see  her 
leave. 

"The  seafood  lab  just  won't  be  the 
same  without  Joyce,"  says  North 
Carolina  Sea  Grant  Director  B.J. 
Copeland.  "We'll  miss  her  ready  base 
of  knowledge,  her  enthusiasm  and  her 
humor.  She's  undoubtedly  been  a 
valuable  resource  to  North  Carolina 
Sea  Grant." 

David  Green  agrees.  Continued 
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Green,  an  NCSU  food  scientist 
who  heads  the  Morehead  City  seafood 
lab,  says  Taylor's  work  with  the 
public,  county  extension  agents, 
industry  and  health  inspectors  has 
earned  her  and  the  lab  continued 
respect. 

"Those  who  know  Joyce  know 
she's  dedicated,"  Green  says.  "She 
believes  in  developing  first-rate 
recipes  and  distributing  accurate 
information  about  quality  and  safety 
to  as  many  people  as  will  listen  or 
read." 

Taylor's  "tell-it-like-it-is"  style 
and  dry  sense  of  humor  made  her  a 
star  when  she  hit  the  road  to  deliver 
consumer  safety,  quality  and  prepara- 
tion information  at  extension  work- 
shops across  the  state.  She  worked 
tirelessly  to  make  seafood  a  more 
comfortable  home-cooking  choice  for 
consumers. 

"The  reason  people  don't  cook 
seafood  is  they  don't  know  how  or 
they  feel  uncomfortable  cooking  it," 
Taylor  says.  "And  I  still  get  a  lot  of 
questions  about  quality  and  freshness. 
Consumers  want  to  know  how  to  tell 
when  a  fish  is  fresh." 

Of  course,  her  answer  was  always 
the  same:  The  nose  knows.  Fresh 
seafood  should  smell  of  the  ocean. 


"A  fish  that  smells  fishy  is  not 
fresh,"  she  says.  "And  no  amount  of 
herbs,  sauces  and  batters  is  going  to 
make  a  bad  fish  taste  good." 

To  take  care  of  those  questions, 
Taylor  has  produced  a  legacy  of 
brochures  about  choosing  and  buying 
fresh  fish  and  shellfish.  She's  even 
developed  a  brochure  for  recreational 
anglers  designed  to  educate  them 
about  bringing  home  a  quality  catch 
that  is  safe  to  eat. 

In  her  workshops  and  newslet- 
ters, Taylor  also  strives  to  introduce 
consumers  to  the  variety  of  seafood 
species  available  and  to  the  myriad 
methods  for  cooking  the  catch. 

"People  are  branching  out  to  buy 
different  species,"  Taylor  says. 
"Flounder  and  shrimp  aren't  the 
'only'  species.  I  get  questions  about 
bluefish,  mackerel,  tuna,  mahi-mahi, 
salmon  and  tilapia." 

For  most  consumers,  the  first 
taste  of  a  different  species  comes  at  a 
restaurant.  Then  they  see  it  in  the 
seafood  counter  at  their  local  fish 
market  or  grocery  store.  They  buy  the 
fish  or  shellfish,  hoping  to  imitate 
their  restaurant  fare.  But  for  many 
cooks,  frying  is  the  only  way  to  cook 
the  fisherman's  catch. 

"I  understand  why  people  love 


fried  seafood,"  Taylor  says.  "I  love  it 
too.  But  more  people  are  considering 
other  cooking  methods.  They 
understand  that  frying  is  not  healthy. 
They've  become  very  interested  in 
grilling  and  broiling." 

Taylor  has  always  encouraged 
consumers  to  experiment  with  other 
cooking  options:  baking,  broiling, 
grilling,  poaching  and  steaming. 
She's  taught  readers  of  Mariner's 
Menu  how  to  cook  sumptuous 
seafood  meals  in  parchment  paper 
and  how  to  stretch  their  dollars  by 
flaking  fish  for  casseroles  and  salads. 

"And  I  think  people  are  surprised 
at  the  ease  of  preparation  that  seafood 
offers,"  she  says.  "It  usually  takes  far 
less  preparation  time  to  bake  a 
salmon  fillet  or  grill  a  mackerel  steak 
than  it  does  to  cook  other  meats." 

To  help  folks  restrict  their  salt 
intake  and  lessen  problems  with 
hypertension,  Taylor  developed  a  no- 
salt  seafood  cookbook.  She  provided 
consumers  with  56  recipes  that  didn't 
include  salt  as  an  ingredient.  Instead, 
Taylor  relied  on  other  flavor  enhanc- 
ers: fruit  juices,  herbs,  spices  and 
wine. 

The  recipes  were  tested  and 
tasted.  Those  that  passed  the  taste  test 
—  receiving  a  score  of  4.5  or  higher 


s  Taylor  retires,  she 
leaves  behind  a  legion  of  seafood 
education  brochures  and  booklets. 
They  provide  information  every 
seafood  cook  should  have. 

•  Hooked  on  Fresh  Fish  and 
Shellfish  describes  methods  for 
determining  the  freshness  of  seafood. 
In  also  includes  information  on 
market  forms  and  serving  amounts. 
UNC-SG-85-08.  Free  brochure. 


Taylor's  Publications 

•  Bringing  the  Catch  Home  describes 
how  to  handle,  prepare,  transport  and 
store  fresh  fish  to  protect  its  quality. 
UNC-SG-86-26.  Free  brochure. 

•Dressing  Finfish  illustrates  methods 
for  cleaning  the  catch. 
UNC-SG-86-10.  Free  brochure. 

•  Cracking  into  Crustaceans 
provides  illustrated  instructions  for 
cleaning  shrimp,  hard  crabs  and  soft 
crabs.  UNC-SG-88-01 .  Free. 


•  Breaking  into  Bivalves 
illustrates  methods  for  shucking 
oysters,  clams  and  scallops. 
UNC-SG-88-02.  Free. 

•  No-Salt  Seafood:  All  the 
Flavor  Without  the  Salt  features 
more  than  50  mouth-watering 
ways  to  cook  fish  and  shellfish 
seasoned  with  herbs  and  spices. 
UNC-SG-89-07.  36  pages. 
$3.50.  □ 


12      SEPTEMBER/OCTOBER  1996 


(      >j/rom  Joyce  Taylor,  I  have 
<S  learned. 

There's  no  species  of  fish  or 
shellfish  I  won't  sink  my  teeth  into 
and  no  cooking  method  I  won't 

She's  given  me  confidence  to 
cook  seafood  for  family  and  guests 
on  almost  any  occasion. 

I've  delighted  neighbors  with 
smoked  fish  dip  at  Christmas  and 
warmed  my  family  on  a  cold 
winter's  day  with  a  rich  seafood 
stew. 

Friends  and  neighbors  call  me 
for  seafood  advice.  I'm  knowl- 
edgeable, but  I  owe  it  all  to  Taylor. 

I  find  myself  spewing  informa- 
tion from  the  latest  Mariner's 
Menu  or  brochure  to  shoppers  at 
the  grocery  store.  I  offer  them 
suggestions  about  species  selection 
anapreparation.  Yes,  I'm  a  fish 
and  shellfish  know-it-all. 

And  I'm  sure  I  terrorize  the 
folks  who  work  behind  the  seafood 


Kathy's  Farewell 

counter.  I  ask  too  many  questions.  How 
long  ago  was  this  fish  delivered  to  the 
store?  Was  it  fresh  or  frozen?  If  it's 
fresh,  where  was  it  caught  and  when? 
And  yes,  I  do  ask  for  the  opportunity  to 
whiff  my  potential  grocery-store  catch. 

All  Taylor's  training. 

Although  my  penchant  for  cleanli- 
ness in  the  kitchen  began  with  my 
mother,  it  has  been  strengthened  by 
Taylor. 

Seafood  doesn't  sit  in  my  refrigera- 
tor indefinitely.  I  use  fresh  fish  within 
two  days  or  freeze  it  at  the  outset.  I 
thaw  all  frozen  fish  and  shellfish  in  the 
refrigerator  or  under  cold  running 
water,  never  at  room  temperature. 

And  when  I  marinate  the 
fisherman's  catch,  the  saturation 
process  occurs  under  refrigeration. 

I  wash  my  hands  and  sterilize  my 
plastic  cutting  board  after  any  contact 
with  raw  fish  or  shellfish.  Anything  that 
touches  raw  seafood  is  whisked  into  the 
dishwasher  faster  than  you  can  say 
"clean  plate." 


And  I'm  always  mindful  about 
how  long  any  seafood  product 
has  been  un refrigerated. 

What's  worse,  I'm  constantly 
evangelizing  my  safety  and 
cleanliness  ethics  to  others.  I've 
been  known  to  take  plates  off  the 
grill,  cutting  boards  off  the  counter 
and  utensils  off  the  table  at  the 
homes  of  others.  I  do  it  discreetly, 
mind  you. 

Now,  I  will  be  lost  without  my 
seafood  mentor. 

Who  will  I  call  when  I  want  a 
recipe  for  pasta  with  smoked 
salmon  or  a  marinade  for  grouper 
cheeks?  Who  will  tell  me  whe  ther  I 
can  use  canned  crabmeat  in  my 
next  batch  of  gumbo?  Who  can  I 
evoke  as  my  seafood  authority 
when  I  beg  the  grillmaster  at  an 
outdoor  cookout  not  to  overcook 
the  seafood? 

Joyce,  is  your  home  number 
in  the  phone  book?  □ 


on  a  scale  of  1  to  5  —  were  deemed 
acceptable.  Recipes  that  didn't  pass 
were  altered  and  tested  again.  Some 
received  a  passing  grade  on  the 
second  attempt;  others  simply  failed. 

Taylor  says  her  taste  testers  — 
the  Carteret  County  Nutrition  Leaders 
—  are  a  tough  sell  when  it  comes  to 
recipes.  Many  have  been  helping 
Taylor  test  seafood  recipes  for  more 
than  15  years. 

"If  a  recipe  gets  by  this  group 
then  I  know  it's  good,"  Taylor  says. 

The  taste  testers  also  evaluate  the 
recipes  she  publishes  in  her  quarterly 
newsletter.  Readers  are  appreciative 
of  Taylor's  work  and  her  dedication 
to  high  quality,  frequently  writing  to 
thank  her  or  ask  additional  questions. 

At  the  mention  of  questions, 


Taylor  laughs.  Through  her  years  of 
extension  service,  she's  fielded  an 
array  of  interesting  and  unusual 
questions  from  the  public. 

Callers  have  demanded  that 
Taylor  identify  species  or  determine 
whether  a  fish  was  fresh  or  not  over 
the  phone.  She's  been  asked  for 
recipes  that  include  squid  ink,  octopus 
and  eel.  Desperate  wives  of  recre- 
ational anglers  have  called  on  the 
Monday  morning  after  a  big  fishing 
trip  to  ask  what  they  can  do  with  a 
cooler  brimming  with  fresh  fish. 

She's  seen  all  the  food  and 
seafood  crazes  of  the  last  20  years  — 
fried  fish,  Cajun  cooking  (blackened 
redfish,  gumbos,  Creoles  and 
etoufees),  imitation  seafood,  shark, 
salmon,  smoked  fish,  Tex-Mex  and 


America's  renewed  fascination  with 
the  grill. 

But  strangest  of  all  was  a  cooking 
fad  that  circulated  several  years  ago. 
People  were  wrapping  their  fish  in 
aluminum  foil,  placing  them  in  the 
dishwasher,  setting  the  dial  for  the 
normal  wash  cycle  and  letting  the 
dishwasher  do  the  cooking. 

"I  couldn't  believe  it,"  Taylor 
says.  "It  was  the  strangest  thing." 

First  and  foremost,  dishwasher 
cooking  wasn't  safe.  Cooks  couldn't 
be  assured  the  fish  reached  an  internal 
temperature  that  rendered  it  safe  to 
eat.  To  be  assured  of  killing  any 
bacteria  or  pathogens  present,  fish 
should  reach  an  internal  temperature 
of  145  F  for  five  minutes. 

Continued 


COASTWATCH  13 


Melisw  McGaw 


Second,  "it  was 
a  tremendous  waste 
of  time,  energy  and 
water  to  cook  one 
meal,"  Taylor  says. 

Those  who 
tried  the  unusual 
cooking  method 
claimed  they  had  a 
moister  final 
product.  But  Taylor 
says  the  same 
results  could  be 
achieved  through 
poaching  or 
steaming,  which 
cooks  the  fish  in  a 
shorter  time  using 
far  less  water. 

But  the  strange 
cooking  method 
does  point  out 
another  of  Taylor's 
pet  peeves  — 
overcooking 
seafood. 

The  cooks  who 
turned  to  the 
dishwasher  were 
probably  overcook- 
ing their  fish  using 
other  methods,  Taylor  says.  People 
often  tend  to  treat  fish  and  shellfish 
like  red  meat  and  poultry,  which 
require  longer  cooking  times  because 
of  their  thickness  and  density. 

Overcooking  seafood  can  leave  it 
dry,  flavorless  and  even  tough.  And, 
it's  a  surefire  way  to  ruin  an  expensive 
mackerel  steak,  salmon  fillet  or  pound 
of  shrimp. 

Taylor's  rule  of  seafood  cooking 
is  10  minutes  per  inch  of  thickness  for 
fish  or  until  it  flakes  easily  when  tined 
with  a  fork.  For  oysters,  clams  and 
mussels,  the  shells  should  pop  open.  If 
these  shellfish  are  shucked,  only 
minutes  of  simmering  in  a  stew,  soup 
or  bouillabaisse  will  render  them 
done.  Shrimp  should  be  pink  (cooked 
no  more  than  three  to  five  minutes) 


Joyce  Taylor  with  several  Carteret  County  Nutrition  Leaders 


and  scallops  white  (three  to  five 
minutes  depending  on  the  size  and 
species). 

If  you  think  Taylor  is  particular 
about  how  seafood  is  prepared  and 
cooked,  then  you  can  imagine  that 
when  it  comes  to  seafood  safety  and 
kitchen  hygiene,  she's  downright 
tyrannical. 

She  preaches  against  eating  raw 
shellfish,  rails  against  such  unsanitary 
practices  as  placing  cooked  seafood 
back  on  the  same  plate  where  it  sat 
raw,  and  lectures  consumers  about 
keeping  their  catch  or  purchase 
properly  chilled  and  refrigerated. 

Taylor  rages  when  she  watches  a 
certain  noted  cook  who  "guarantees" 
his  recipes  on  television  but  never 
washes  his  hands  or  his  cutting  board 


as  he  moves  from 
working  with 
meats  to  veg- 
etables. 

"He's  provid- 
ing viewers  with  a 
recipe  for  food 
poisoning,"  Taylor 
says  indignantly. 

All  of  her 
safety  education 
isn't  aimed  at 
consumers.  For  the 
past  three  years, 
Taylor  has  helped 
the  University  of 
North  Carolina 
School  of  Public 
Health  train  county 
environmental 
health  specialists 
about  seafood 
safety  and  quality. 
These  are  the  folks 
who  inspect 
restaurants  and 
some  retail 
markets. 

Jim  Murray, 
who  heads  Sea 
Grant's  Marine 
Advisory  Service,  says  Taylor's  wit 
and  knowledge  make  her  presentations 
the  highlight  of  the  three-day  work- 
shops. In  all,  Taylor  has  helped 
expand  the  seafood  knowledge  of 
more  than  300  health  specialists 
across  the  state. 

But  no  matter  the  audience, 
consumers  or  health  specialists,  food 
editors  or  seafood  marketers,  her 
dedication  and  devotion  to  seafood 
education  has  always  remained 
steadfast.  She  has  reached  thousands 
of  Tar  Heel  residents  with  information 
about  seafood  preparation,  quality  and 
safety. 

She  rightfully  earned  her  title  as 
seafood  guru. 

May  she  wear  it  always  —  with 
pride,  m 
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Joyce's  Favorites 


Pan-Fried  Tilapia  with 
Browned  Butter  Sauce 

•  1  pound  tilapia 
or  other  fish  fillets 

•  salt 

•  freshly  ground  black  pepper 

•  2  tablespoons  vegetable  oil 

•  6  tablespoons  margarine 

•  flour 

•  2  tablespoons  fresh  lemon  juice 

•  1  tablespoon  finely  chopped 
fresh  parsley 

Sprinkle  fish  lightly  with  salt  and 
pepper.  Heat  oil  in  medium  skillet 
over  medium  heat.  Add  2  table- 
spoons margarine  and  heat. 
Dredge  fillets  lightly  in  flour.  Place 
fillets  in  pan  and  cook  until  golden 
brown  on  one  side,  about  3  to  4 
minutes.  Turn  and  repeat  on  other 
side.  Remove  to  warm  platter. 

Wipe  pan  with  paper  towel.  Heat 
remaining  margarine  over  medium 
heat  until  it  foams  and  begins  to 
brown.  Remove  from  heat  and  stir 
in  lemon  juice  and  parsley.  Spoon 
over  fillets.  Serves  4  to  6. 

Crab  Newburg 

•  1  pound  backfin  crabmeat 
•1/4  cup  margarine 
•1/4  cup  finely  chopped 

green  pepper 
•2/3  cup  sliced  fresh  mushrooms 

•  1  /4  cup  flour 
•1/4  teaspoon  salt 

•  1/2  teaspoon  dry  mustard 

•  1 /8  teaspoon  cayenne  pepper 

•  2  cups  skim  milk 

•  1/4  cup  dry  white  wine 

•  2  tablespoons  freshly  grated 
Parmesan  cheese 

•  paprika 

•  3  tablespoons  chopped  fresh 
parsley 

Melt  margarine  in  medium 
saucepan  over  medium  heat. 
Saute  green  pepper  and  mush- 
rooms until  soft.  In  small  bowl, 


combine  flour,  salt,  mustard  and 
cayenne.  Blend  into  melted  margarine. 
Add  milk  gradually,  stirring  constantly. 
Then  add  wine.  Cook,  continuing  to  stir, 
until  thick,  about  8  to  10  minutes. 

Place  crabmeat  in  six  lightly  greased 
individual  ramekins  or  shells.  Spoon 
sauce  over  each.  Sprinkle  with 
Parmesan,  paprika  and  parsley.  Bake  at 
350  F  until  lightly  browned  and  bubbly, 
about  10  to  12  minutes.  Serves  6. 

Steamed  Clams  in  Wine  Broth 

•  4  pounds  cherrystone 

or  littleneck  clams,  scrubbed 

•  6  tablespoons  margarine,  melted 
•3/4  cup  dry  white  wine 

•  3/4  cup  water 

•  1  1/2  tablespoons  chopped 
fresh  parsley 

•  1/4  teaspoon  Tabasco  sauce 

Bring  margarine,  wine,  water,  parsley 
and  Tabasco  to  boil  in  bottom  of 
steamer.  Arrange  clams  on  rack  and 
place  in  steamer.  Cover.  Steam  until 
clams  open,  about  8  to  10  minutes. 
Discard  any  that  do  not  open. 

Divide  clams  into  3  to  4  serving  bowls. 
Ladle  broth  over  clams.  Serves  3  to  4. 

Green  Onion  and  Garlic  Butter 

•  1 /2  cup  margarine,  softened 

•  2  tablespoons  minced  green  onion 

•  2  cloves  garlic,  pressed 
•1/4  teaspoon  freshly  ground 

white  pepper 

•  1  teaspoon  fresh  lemon  juice 

•  3  tablespoons  finely  minced, 
fresh  parsley 

Place  margarine  in  small  bowl.  Add 
onion,  garlic,  pepper  and  lemon  juice. 
Blend  well.  Add  parsley  and  blend 
gently.  Spread  on  hot  fish. 

Indonesian  Grilled  Shrimp 

•  2  pounds  shrimp,  peeled 

•  2  tablespoons  fresh  lemon  juice 

•  1  tablespoon  fresh  lime  juice 


•  1  /4  teaspoon  cayenne  pepper 

•  1  /2  teaspoon  ground  coriander 

•  3  tablespoons  molasses 

•  1  large  clove  garlic,  pressed 

•  2  tablespoons  grated  fresh 
lemon  peel 

•  2  tablespoons  vegetable  oil 

Stir  together  all  ingredients  except 
shrimp.  Place  shrimp  in  marinade 
and  marinate  for  1/2  hour. 

Remove  shrimp  and  reserve 
marinade.  Thread  on  metal  or 
wooden  skewers.  (If  using  wooden 
skewers,  soak  them  in  cold  water 
for  1  hour  before  grilling.)  Grill 
about  4  inches  over  hot  coals  until 
lightly  browned,  about  4  minutes 
on  each  side,  brushing  with 
reserved  marinade.  Serves  8. 

Poached  Flounder  Fillets 
with  Green  Onion 
and  Garlic  Butter 

•  6  medium  flounder  fillets 

•  6  cups  water 

•  1  1  / 2  cups  dry  white  wine 

•  1 /2  cup  thinly  sliced  onion 
•1/4  cup  thinly  sliced  carrots 
•1/4  cup  coarsely  chopped 

celery 

•1/4  teaspoon  whole  black 
peppercorns 

•  1  teaspoon  salt 

•1/4  teaspoon  dried  thyme 

•  1  bay  leaf 

•  1  clove  garlic,  peeled 

•  2  sprigs  fresh  parsley 

Combine  ingredients  for  poaching 
liquid  in  large,  shallow  pan  or  fish 
oacher.  Bring  to  boil.  Reduce 
eat  and  simmer  1 5  minutes.  As 
liquid  is  simmering,  prepare 
Green  Onion  and  Garlic  Butter. 

Place  fish  in  liquid,  submerging  it 
entirely.  Poach  until  fish  flakes 
easily  when  tested  with  a  fork, 
about  10  minutes.  Gently  remove 
to  serving  platter.  Serves  6.  □ 
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By  Kathy  Hart 

There's  nothing  like  fall  at  the         of  a  friend,  warding  off  the  cooler  Higher  on  the  beach,  I  catch  a  pair 

of  black  eyes  peering  just  over  the  top 
of  a  golf-ball  sized  hole.  It's  a  ghost 
crab,  so-called  because  its  sand-colored 
body  makes  it  capable  of  vanishing 
before  your  eyes  like  a  ghost.  The 
crab's  eyes  sit  like  periscopes  above  its 
head.  The  crafty  crustacean  decides  to 
run  for  it,  scuttling  along  sideways  on 
its  tiptoes  to  a  hole  nearby. 

As  I  cast  my  eyes  seaward,  I  see  a 
flock  of  pelicans,  one  behind  the  other 
in  a  straight  line  skimming  just  above 
the  wave  tops.  One  falls  out  of  the 
formation  to  rise,  then  dive  beakfirst 
into  the  sea  for  a  possible  catch  of 
menhaden  or  mullet. 

The  sky  is  always  bluer  in  the  fall. 
The  northeast  breezes  push  away  the 
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beach.  It's  my  favorite  time  of  the  year 
there. 

The  hordes  of  tourists  have  packed 
their  beachbags  and  gone  home.  It's 
more  quiet,  less  frantic  with  the  activity 
of  people. 

The  sand,  no  longer  baked  by  90- 
degree  temperatures,  warms  my  toes 
instead  of  scorching  them.  The  winds 
blow  cooler  and  with  more  vigor.  I  take 
refuge  in  the  ocean,  which  still  holds  its 
summer  warmth.  I  alternatively  swim 
and  float  in  the  warm  ocean  swells. 

The  sun's  heat  is  now  a  welcome 
source  of  warmth  as  I  lie  on  my  beach 
towel  after  my  swim.  In  the  summer, 
the  heat  is  annoyance  —  an  element  to 
contend  with  —  but  in  the  fall  it's  more 


breezes. 

Now  that  the  summer  tourists  have 
gone,  the  beach  belongs  again  to  the 
ghost  crabs,  gulls,  terns  and  sander- 
lings.  On  days  when  the  fish  are 
running,  recreational  anglers  line  the 
beach  and  nearby  piers  casting  for  fall 
catches  of  mackerel,  gray  trout  or 
bluefish. 

I  bask  in  the  sun's  warmth  and 
watch  the  sanderlings  play  tag  with  the 
breaking  waves.  They  run  away  from 
incoming  waves,  then  chase  the 
backwash  seaward  as  they  probe  the 
soft  sand  for  mole  crabs.  If  they  make  a 
dinner  catch,  they  quickly  run  from 
their  fellow  sanderlings  in  an  attempt  to 
keep  their  meal  to  themselves. 


MlillUMMMB 
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summer  haze  that  left  the  sky  pale  and 
milky.  It's  a  perfect  time  to  launch  a 
colorful  kite  and  watch  the  colors  play 
against  the  deep  blue. 

If  I'm  lucky  I  may  be  treated  to 
another  visual  treat:  the  fall  migration 
of  butterflies.  These  colorful  beauties 
—  monarchs  and  sulphers  —  skitter 
along  the  dunes,  feasting  on  the  nectar 
of  fall  wildflowers. 

Many  of  the  dune  plants  that  have 
survived  the  summer's  scald  choose  the 
fall  to  dress  the  dunes  in  splashes  of 
violet,  magenta,  yellow  and  cream 
blooms.  The  butterfly  pea  offers 
blossoms  of  pale  violet,  while  sea 
oxeye,  goldenrod  and  camphorweed 
flower  in  hues  of  yellowy  gold.  The 
creeping  morning  glory  splashes  the 
dune  swales  with  large,  creamy 
flowers,  and  the  pink  wild  bean  adds 
touchs  of  bright  pink  with  its  lobed 
blossoms. 

Along  the  top  of  the  dunes,  the 
beach  grasses  stand  at  their  yearly 
tallest  and  the  sea  oats  have  unfurled 
their  spikelets  of  tawny  seeds.  Both 


wave  majestically  in  the  fall  breezes. 

The  beauty  and  solitude  of  the  fall 
beach  make  it  an  inviting  avenue  for 
long  leisurely  walks.  As  I  wander  along 
the  surf's  edge  and  wade  in  the  warm 
tidal  pools,  I  occasionally  stop  to  study 
the  beach  wrack:  an  interesting  shell,  a 
gleaming  black  rock  ground  smooth  by 
the  surf,  chartreuse  sea  lettuce,  a  dried 
seahorse  still  clinging  to  a  piece  of 
brown  sargassum  weed. 

I  pocket  a  shark's  tooth  —  a  good 
luck  token  that  I  liken  to  finding  a  four- 
leaf  clover.  And  yesterday's  storm  has 
left  behind  an  interesting  assortment  of 
sea  whips.  This  soft  coral  comes  in  a 
variety  of  colors:  orange,  yellow, 
purple  or  white.  The  coral's  spindly 
branches  belie  its  true  animal  nature. 

After  my  stroll  on  the  beach,  I 
cross  the  dunewalk  back  to  the  cottage. 
But  a  soundside  pier  beckons  me  for  a 
few  moments  of  estuarine  exploration. 

In  the  fall,  the  marsh  grass  is  an 
intense  green.  It  makes  a  striking 
picture  —  the  bright  green  grass 
against  the  dark  blues  of  the  sound  and 


the  sky.  The  glasswort  has  donned  its 
fall  coat  of  red.  With  the  showy 
flowers  of  the  marsh  pinks  and  the 
pale  purple  flowers  of  the  sea  laven- 
der, the  salt  marshes  are  brilliant  with 
color. 

The  sound  is  quiet  now  too.  The 
jet  skis  and  motorboats  have  been 
docked.  Only  the  occasional  call  of  a 
marsh  rail  hidden  in  the  grassy  thicket 
breaks  the  solitude. 

Soon  formations  of  ducks  and 
geese  will  be  riding  the  tailwinds  of 
passing  storm  fronts  as  they  push 
southward.  Some  stop  to  feed  on  the 
bounty  of  the  marsh:  grasses,  weeds 
and  seeds.  Others  may  choose  to 
winter  here. 

An  exposed  oyster  bed  at  low  tide 
reminds  me  of  my  favorite  fall  treat  — 
steamed  oysters.  My  mouth  waters  at 
the  thought  of  a  plump,  briny  oyster 
dredged  in  real  butter  sliding  down  my 
throat. 

That  image  spurs  me  to  action.  I 
head  homeward  in  search  of  my  keys 
and  the  nearest  seafood  dealer.  □ 
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A    HISTORIAN'S  COAST 


The  Last  Daughter  of  Davis  Ridge 


By  David  Cecelski 


When  I  pass  the  old 
clam  house  between  Smyrna 
and  Williston,  I  always 
glance  east  across  Jarrett  Bay 
to  Davis  Ridge.  You  have 
been  that  way  if  you  have 
ever  driven  Highway  70  to 
catch  the  Ocracoke  ferry  at 
Cedar  Island.  Few  passers-by 
know  that  this  secluded 
hammock  was  once  the  site 
of  an  extraordinary  fishing 
community  founded  by 
liberated  slaves.  Nobody  has 
lived  at  "the  Ridge"  since 
1933,  yet  legends  of  those 
black  fishermen,  whalers  and 
boatbuilders  still  echo 
through  this  "Downeast" 
section  of  Carteret  County. 

I  have  searched  for  the 
history  of  those  black  Downeasterners 
and  once  assumed  it  had  been  lost.  I 
found  no  trace  of  Davis  Ridge  in  history 
books.  Exploring  the  ridge  by  boat  and 
on  foot,  I  uncovered  only  an  old  cem- 
etery, standing  silent  amid  live  oaks  and 
salt  marsh.  All  the  dusty  documents  in 
North  Carolina's  libraries  yielded  only 
tantalizing  clues.  Then,  as  I  was  about 
to  give  up,  I  discovered  a  tape-recorded 
interview  with  Nannie  Davis  Ward  at 
the  North  Carolina  Maritime  Museum 
in  Beaufort. 

When  interviewed  by  folklorists 
Michael  and  Debbie  Luster  in  1988, 
Ward  was  the  last  living  soul  to  have 
grown  up  at  Davis  Ridge.  A  retired 
seamstress  and  cook,  she  was  born  at 
the  ridge  in  1911.  She  spoke  with  the 
Lusters  as  part  of  the  North  Carolina 
Coastal  Folklife  Project,  which  tape- 
recorded  the  recollections  of  dozens  of 
Carteret  County's  oldest  residents. 
Though  blind  by  then,  Ward  had  a 


Jarrett  Bay 


strong  memory  and  firm,  eloquent  voice 
that  resurrected  an  unforgettable  vision 
of  her  childhood  home. 

When  Ward  was  a  child,  Davis 
Ridge  was  an  all-black  community  on  a 
wooded  knoll,  or  small  island,  on  the 
eastern  shore  of  Jarrett  Bay,  not  far 
from  Core  Sound  and  Cape  Lookout. 
A  great  salt  marsh  separated  the  ridge 
from  "Davis  Shore,"  the  mainland  to 
the  north.  Davis  Island  was  just  to  the 
south.  A  hurricane  later  cut  a  channel 
between  the  two,  but  you  could  walk 
from  the  ridge  to  Davis  Island  in  her 
grandparents'  day. 

According  to  Ward,  the  founders 
of  Davis  Ridge  had  been  among  many 
slave  watermen  at  Core  Sound  before  the 
Civil  War.  They  labored  in  bondage  as 
pilots,  sailors,  fishermen  and  stevedores. 
The  1860  census,  in  fact,  lists  117  slaves 
just  at  Portsmouth,  the  northern  tip  of 
Core  Banks.  Many  descended  from  black 
mariners  who  sailed  to  North  Carolina 


from  the  English,  French, 
Spanish,  Dutch  and  Danish 
colonies  in  the  Caribbean. 

It  was  Sutton  Davis, 
Ward's  paternal  grandfather, 
who  first  settled  Davis 
Ridge.  As  a  slave,  he  had 
been  a  master  boatbuilder 
and  carpenter  at  Davis 
Island.  He  had  learned  the 
boatbuilding  trade  at  a 
Wilmington  shipyard. 

When  Union  troops 
captured  Beaufort  and  New 
Bern  in  1862,  Sutton  Davis 
led  the  Davis  Island  slaves  to 
freedom.  They  rowed  a  small 
boat  across  Jarrett  Bay  to  the 
fishing  village  of  Smyrna, 
then  fled  to  Union-held 
territory.  Some  of  the  former 
slaves  founded  the  North  River  commu- 
nity near  Beaufort,  but  Sutton  Davis 
bought  4  acres  at  Davis  Ridge  in  1865. 
He  and  his  children  eventually  acquired 
220  more  acres  there. 

The  number  of  black  Downeast- 
erners declined  sharply  after  the  Civil 
War,  but  Davis  Ridge  remained  a 
stronghold  of  the  African-American 
maritime  culture  that  had  thrived  along 
Core  Sound.  Nearly  all  of  Nannie  Davis 
Ward's  relatives  worked  on  the  water. 
Her  grandfather  Sutton,  of  course,  was 
a  fisherman  and  boatbuilder.  Her 
mother's  father,  Samuel  Windsor,  was 
a  legendary  fisherman  and  whaler  born 
at  Shackleford  Banks.  (Sam  Windsor's 
Lump  is  still  a  Shackleford  landmark.) 
Her  father,  Elijah,  owned  a  fish  house. 
Her  great-uncle  Palmer  was  a  seafarer 
and  sharpie  captain.  Many  other  kinsmen 
became  stalwarts  in  the  Beaufort  menha- 
den fleet,  including  the  industry's  first 
black  captains. 
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The  black  families  at  Davis  Ridge 
were  what  local  historian  Norman 
Gillikin  in  Smyrna  calls  "saltwater 
farmers"  —  the  old-time  Downeast- 
erners  who  lived  by  both  fishing  and 
farming.  They  hawked  oysters  across 
Jarrett  Bay  and  raised  hogs,  sheep  and 
cattle.  They  grew  corn  for  the  animals 
and  sweet  "roasting  ears"  for  them- 
selves. At  night  they  spun  homegrown 
cotton  into  cloth.  Their  gardens  were  full 
of  collard  greens  and,  as  Ward  recalled 
vividly,  "sweet  potatoes  as  big  as  your 
head."  They  worked  hard  and  prospered. 

Sutton  Davis  and  his  13  children 
also  operated  one  of  the  first  successful 
menhaden  factories  in  North  Carolina. 
He  built  two  fishing  boats,  the  Mary  E. 
Reeves  and  the  Shamrock.  His  sons 
worked  the  boats  while  his  daughters 
dried  and  pressed  the  menhaden  — 
known  locally  as  "shad"  or  "pogie"  — 
to  sell  as  fertilizer  and  oil. 

"Men  should  have  been  doing  it," 
Ward  explained,  "but  he  didn't  have 
them  there,  so  the  girls  had  to  fill  in  for 
them."  In  fact,  Ward  pointed  out,  at  the 
ridge,  "the  girls  did  a  lot  of  farm 
working,  factory  work  too." 

Davis  Ridge  was  a  proud,  indepen- 
dent community.  When  Nannie  Ward 
was  growing  up  in  the  1910s  and  1920s, 
seven  families  —  all  kin  to  Sutton  Davis 
—  lived  at  the  ridge.  They  sailed  across 
Jarrett  Bay  to  a  Smyrna  gristmill  to  grind 
their  corn  and  to  a  Williston  grocery  to 
barter  fish  for  coffee  and  sugar,  but 
mainly  relied  on  their  own  land  and 
labor.  They  conducted  business  with 
their  white  neighbors  at  Davis  Shore  or 
across  Jarrett  Bay  by  barter  and  by 
trading  chores.  "You  didn't  know  what 
it  was  to  pay  bills,"  Ward  reminisced. 

While  the  Davis  Ridge  men  worked 
away  at  Core  Banks  mullet  camps  or 
chased  menhaden  into  Virginia,  the 
island  women  cared  for  farms  and 
homes.  They  gathered  tansy,  sassafras 
and  other  wild  herbs  for  medicines 
and  seasoning.  They  collected  yaupon 
leaves  in  February,  chopped  them  into 
small  pieces  and  dried  them  to  make 
tea.  In  May,  they  sheared  the  sheep. 
Nannie  Ward's  grandmother  spun  and 


wove  the  wool.  They  produced,  Ward 
explained,  "everything  they  used." 

Davis  Ridge  was  a  remote  knoll, 
but  Ward  could  not  remember  a  day  of 
loneliness  or  boredom.  She  told  how  two 
Beaufort  menhadenmen,  William  Henry 
Fulcher  and  John  Henry,  used  to  visit 
and  play  music  on  her  front  porch.  "We 
enjoyed  ourselves  on  the  island,"  Ward 
said.  "There  wasn't  a  whole  lot  of  things 
to  do,  but  we  enjoyed  people.  We  visited 
each  other." 

The  camaraderie  of  black  and  white 
neighbors  around  Davis  Ridge  was  still 
striking  to  Nannie  Ward  half  a  century 
later.  For  most  black  coastal  Carolinians, 
the  1910s  and  1920s  were  years  of 
hardship  and  fear.  White  citizens 
enforced  racial  segregation  at  gunpoint. 
Blacks  who  tried  to  climb  above  "their 
place"  invited  harsh  reprisals.  The  Ku 
Klux  Klan  marched  by  the  hundreds  as 
nearby  as  Morehead  City,  and  word  went 
out  in  several  fishing  communities  — 
including  Knotts  Island,  Stumpy  Point 
and  Atlantic  —  that  a  black  man  might 
not  live  long  if  he  lingered  after  dark. 

Davis  Ridge  was  somehow  differ- 
ent. Black  and  white  families  often 
worked,  socialized  and  worshiped 
together.  "The  people  from  Williston 
would  come  over  to  our  island,"  Ward 
said  of  school  recitals  and  plays,  "and 
we'd  go  over  to  their  place."  Sutton 
Davis'  home,  in  particular,  was  a 
popular  meeting  place.  Hymn  singers 
of  both  races  visited  to  enjoy  good 
company  and  the  finest  organ  around 
Jarrett  Bay. 

Ward  even  recalled  a  white  midwife 
staying  with  black  families  at  the  ridge 
when  a  child  was  about  to  be  born,  a 
simple  act  of  kindness  and  duty  that 
turned  the  racial  conventions  of  the  day 
upside  down. 

In  the  1950s  and  1960s,  many 
white  ministers  across  the  South  lost 
their  jobs  for  inviting  black  choirs  to 
sing  at  a  church  revival.  Yet  the  Davis 
Ridge  choir  sang  at  revivals  at  the 
Missionary  Baptist  church  at  Davis 
Shore  two  generations  before  the  civil 
rights  movement.  An  old  legend  even 
tells  how,  in  1871,  black  and  white 


worshipers  rushed  from  a  prayer  meeting 
and  together  made  a  daring  rescue  of  the 
crew  and  cargo  of  a  ship,  the  Pontiac, 
wrecked  at  Cape  Lookout. 

I  know  that  I  must  be  careful  not  to 
exaggerate  the  racial  harmony  around 
Davis  Ridge.  Not  a  crossroads  in  the 
American  South  escaped  the  ugliness  of 
racial  oppression.  But  Sutton  Davis  and 
his  descendants  had  two  things  that  most 
black  Southerners  could  only  dream  of 
—  land  and  a  fair  chance  to  make  a 
living.  And,  unlike  the  rest  of  the  Jim 
Crow  South,  the  broad  waters  of  Core 
Sound  could  not  so  easily  be  segregated 
into  separate  and  unequal  sections. 
Self-reliant,  in  peonage  to  no  one,  the 
African  Americans  at  the  ridge  joined 
their  white  neighbors  as  rough  equals  in 
a  common  struggle  to  make  a  living 
from  the  sea. 

Ward  left  Davis  Ridge  in  1925. 
She  first  went  to  Beaufort  to  attend  high 
school,  then  moved  to  South  Carolina 
and  New  York.  While  she  was  gone,  the 
great  1933  hurricane  laid  waste  to  the 
island's  homes  and  fields.  The  ridge  was 
deserted  when  she  returned  in  1951. 

"I  still  loved  the  island,"  Ward  told 
the  Lusters  only  a  few  years  before  she 
died  in  Beaufort.  "When  you  grow  up 
there  from  a  child,  you  learn  all  the 
things  in  the  island,  you  learn  how  to 
survive,  you  learn  everything." 

I  heard  a  low,  wistful  sigh  and  a 
deep  yearning  in  her  voice.  "We  were 
surrounded  by  so  many  good  things  that 
I  don't  get  anymore,  that  I  never  did  get 
again."  I  knew  that  she  was  not  speaking 
merely  of  roasted  mullet  and  fresh  figs. 

She  was  silent  a  moment  then,  with 
a  laugh,  exclaimed,  "I'd  like  to  be  there 
right  now."  □ 

David  Cecelski  is  a  historian  at  the 
University:  of 
North  Carolina- 
Chapel  Hill's 
Southern  Oral 
Histon  Program 
and  a  regular 
columnist  for 
Coastwatch. 
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Seasoned  by  Salt:  A  Historical  Album  of  the  Outer  Banks 

Barfield,  Rodney.  1995.  The  University  of  North  Carolina  Press.  ISBN  0-8078-2231-0 


By  Lundie  Spence 

The  cultural  environment  of  the 
Outer  Banks  of  North  Carolina  has 
had  a  sparse  nature.  Lacking  big  cities 
or  diverse  industries,  the  people  who 
lived  there  mostly  depended  on  the 
resources  of  the  sea.  The  inhabitants 
of  small  fishing  villages  extracted 
their  living  from  coastal  waters.  Yet 
the  richness  of  life  in  the  sounds  — 
if  you  count  the  bountiful  fish  and 
oysters  as  coins  of  the  realm  — 


contrasted  sharply  with  the  lack  of 
household  luxuries  and  material 
things.  Rodney  Barfield  explores 
maritime  life  in  North  Carolina 
through  the  lenses  of  early  cameras 
and  the  eyes  of  illustrators  and 
engravers. 

"Seasoned  by  Salt"  is  an  album  of 
photographs  selected  from  archival 
collections  of  the  University  of  North 
Carolina  at  Chapel  Hill,  Outer  Banks 
History  Center,  North  Carolina 


Division  of  Archives  and  History,  and 
Cape  Lookout  National  Seashore.  It  is 
our  coastal  family  scrapbook.  These 
reproductions  of  mostly  faded 
photographs  require  that  you  use  your 
imagination.  The  still  images  invited 
me  to  hear  the  sounds  of  sawing  and 
sanding  in  the  Albemarle  boathouse 
where  George  Washington  Creef 
created  a  unique  workboat  for  fishing 
shad.  They  led  me  round  the  wharfs  in 
Washington,  where  schooners  heavy 
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with  cargo  creaked  at  the  pilings.  And 
they  placed  me  beside  the  Lyle  cannon, 
the  only  weapon  used  for  saving  lives 
rather  than  taking  them.  Brave  surfmen 
used  this  gun  to  launch  a  weighted 
cord  to  distressed  vessels  and  their 
shipwrecked  crews. 

You'll  find  sections  on  living 
along  the  Outer  Banks,  the  Civil  War, 
storms  and  shipwrecks,  and  watercraft 
ranging  from  sharpies  to  shadboats. 

The  barrier  islands  are  changing 
rapidly  due  to  a  growing  tourism 
economy.  So  this  album  truly  reminds 
us  of  a  coast  without  air  conditioning 
and  fast-food  restaurants.  Witness  the 
Banker  who  carried  his  cattle  from  one 
island  to  another  in  a  small,  flat- 
bottomed  sharpie.  The  image  is 
romantic  in  the  mind's  eye;  it  probably 
wasn't  to  the  local  farmer  who  had  to 
clean  the  dung  from  the  bottom  of  his 
boat  at  the  end  of  a  bitterly  cold  day. 
Most  of  these  cherished  photographs 
don't  belie  the  harsh  reality  of  living 
on  this  island  landscape. 

I  particularly  enjoyed  the  short 
chapter  on  windmills  for  its  teasing, 
evocative  narrative.  Coastal  villages 
never  had  the  advantages  of  hydroelec- 
tric power.  They  had  no  waterfalls  or 
running  rivers  to  harness  the  water's 
energy.  So  they  turned  to  the  wind  for 
power.  They  caught  the  prevailing 
breezes  on  Dutchlike  sail  fans  and  used 
the  energy  to  grind  wheat  and  corn  and 
pump  fresh  water.  In  the  southern  part 
of  the  state,  windmills  were  integral  for 
salt  production;  wind-powered  pumps 
pushed  seawater  into  impoundments  so 
that  salt  could  be  extracted.  With  the 
advent  of  electricity  and  gasoline, 
windmills  lost  their  appeal  and  were 
abandoned.  The  only  ones  left  are 
preserved  on  these  pages.  The  closest 
model  of  one  is  in  Colonial  Williams- 
burg, Va. 

Today,  we  drive  easily  from 
Roanoke  Island  through  Rodanthe  to 
Hatteras  Village  on  Highway  12.  But 
this  book  vaulted  me  back  to  August 


1861,  when  no  road  met  the  greenhorn 
Union  and  Confederate  troops.  They 
plodded  knee-deep  in  sand  during  one 
of  the  early  offensives  of  the  Civil  War. 
In  what  is  called  the  Chicamacomico 
Races,  an  ebb  and  flow  of  retreat  and 
pursuit  finally  won  the  Outer  Banks  and 
its  important  inlets  for  the  Union. 
Barfield  selected  details  of  the  skir- 
mishes to  illustrate  how  weather,  poor 
communication,  shallow  waters  and 
dunes  played  havoc  with  troops  as  they 
marched  north  and  south  on  the  island. 

In  the  chapter  on  whaling,  Barfield 
quotes  a  letter  describing  one  of  the 
early  hunts.  Captain  John  E.  Lewis  of 
Morehead  City  wrote  in  1926  about  a 
whale  that  was  named  Mayflower  by 
the  men  who  killed  him  May  4,  1 872: 
"He  was  one  of  the  biggest  ever  killed 
in  these  parts,  and  perhaps  the  most 
vicious,  since  it  took  fully  half  a  day  to 
kill  him."  The  whale  had  come  into 
Cape  Lookout  Bight,  and  six  boats  went 
after  it.  The  community  rendered  the 
blubber  into  oil  with  small  makeshift 
brick  ovens  built  right  on  the  beach. 
Barfield  explains  how  local  women 
would  use  seashells  to  scoop  spilled 
whale  oil  out  of  sandy  depressions 
because  they  could  not  afford  to 
diminish  the  valuable  oil  they  produced 
for  sale  or  buy  it  later.  These  details  of 
folklore  light  up  the  narrative. 

Rodney  Barfield  is  director  of  the 
North  Carolina  Maritime  Museum  in 
Beaufort.  It  is  natural  therefore  that  a 
large  chapter  focuses  on  the  traditional 
boats  of  North  Carolina.  Boats  were 
much  more  important  to  coastal  folks 
than  horses  or  oxen.  Roads  were 
seasonal,  and  no  bridges  connected 
islands  to  each  other  or  to  the  mainland. 
Most  goods  and  people  traveled  by  way 
of  water.  Barfield  documents  the 
evolution  of  the  flat-bottomed  shifts 
originally  designed  for  New  England 
waters  to  designs  suited  for  our  sounds. 

As  with  cars,  high-tech  sailboats 
and  a  few  planes  of  today,  racing 
always  honed  the  designs  of  coastal 


boats.  A  postwar  race  between  the  New 
Haven  Connecticut  sharpie  and  the 
local  Beaufort  log  boats  brought  radical 
change  to  the  boatbuilders'  designs. 
The  winning  design  was  promoted  and 
copied  by  locals.  Carteret  County 
developed  the  long  and  lean,  fast- 
sailing  sharpie.  The  races  continued  to 
round  Shackleford  Banks  with  North 
Carolinians  at  the  helm. 

Near  Roanoke  Island,  where  the 
fishermen  depended  on  the  spring  run 
of  shad  and  herring,  George  Washing- 
ton Creef  in  the  1870s  built  a  functional 
workboat  with  graceful  lines.  The 
Albemarle  shadboat,  made  of  natural 
juniper  or  Atlantic  white  cedar,  has  a 
round  bottom,  wide  midsection  and  a 
tapered  bow.  It  was  rigged  with  sprit 
mainsail,  jib  and  topsail.  Few  of  Creef  s 
creations  have  survived.  The  photo- 
graph from  his  Wanchese  boatworks 
shows  off  the  shape  of  this  lovely 
vessel. 

Barfield  tries  to  define  the  inhabit- 
ants of  the  coastal  islands  within  their 
maritime  culture  by  their  independence 
and  their  occupations.  In  his  conclu- 
sion, he  quotes  the  Greensboro  Patriot, 
1858. 

"Ever  since  our  schoolboy  days  we 
had  heard  of  Beaufort  harbor ...  where 
the  people  lived  on  fish,  and  used 
oyster  shells  as  cups  with  which  to 
drink  water  out  of  old  pine  stumps ... . 
The  men  of  that  region  —  as  had  been 
reported  and  believed  in  the  interior  by 
many  —  were  scaly,  had  broad  tails  and 
thorny  fins  growing  from  their  backs, 
the  result  of  living  on  fish  and  diving 
after  crabs." 

Times  and  people  have  obviously 
changed.  Barfield' s  effort  has  produced 
a  wonderfully  illustrated  text  that 
recalls  "well-known  and  obscure 
elements  of  the  islands'  past."  I 
recommend  the  book  as  more  than  a 
coffee-table  adornment.  More  than  just 
photographs,  the  book  provides  a  taste 
of  the  people  as  distinct  as  a  strong  cup 
of  coffee.  □ 
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Researchers  Don't  Count 
Out  Horseshoe  Crabs  — 
Count  Them  Instead 

As  hordes  of  horseshoe  crabs 
amassed  on  Delaware's  Eastern  Shore 
last  month  for  an  annual  mating  spree, 
scientists  and  volunteers  took  advan- 
tage of  the  lovesick  creatures  to 
conduct  an  important  poll. 

Although  it  will  take  time  to 
reach  definitive  conclusions  based  on 
this  year's  count,  Delaware  Sea  Grant 
scientist  Joe  Farrell  says,  "Numbers 
from  previous  studies  suggest  a 
decline  in  the  last  10  years." 

Habitat  loss  explains  the  decline, 
but  a  steadily  increasing  harvest  is 
also  a  contributor.  Horseshoe  crabs  are 
taken  primarily  for  their  meat,  which 
serves  as  bait  for  eel,  conch  and 
catfish.  Additionally,  crab  blood  is 
used  for  processing  substances  that 


detect  bacterial  contamination  in 
pharmaceuticals  and  surgical  im- 
plants. 

In  February,  Farrell  brought 
industry  leaders  together  to  discuss  the 
importance  of  wise  management  of 
horseshoe  crabs  in  Delaware  and  to 
raise  awareness  of  conservation 
efforts. 

With  an  aim  to  reduce  harvesting 
pressure  on  the  species,  Farrell  and 
other  scientists  are  seeking  funding  to 
develop  an  artificial  bait  with  all  the 
luring  attributes  of  crabmeat. 

Strange  Sounds  May 
Shoo  Birds  from  Gill  Nets 

In  Washington's  Puget  Sound, 
gill  nets  often  ensnare  more  than  fish, 
and  environmentalists  have  long 
called  for  a  better  method  to  catch  fish 
without  catching  fish-eating  birds. 
Scientists  participating  in  a  Washing- 
ton Sea  Grant-led  effort,  funded  by  the 
National  Marine  Fisheries  Service,  are 
studying  a  way  to  make  gill  nets  less 
lethal  for  birds. 

The  researchers  are  experiment- 
ing with  underwater  sounds  that  alert 
common  murres  and  other  fish-eating 
birds  to  the  presence  of  gill  nets. 
Initial  tests  began  at  the  Oregon  Coast 
Aquarium,  where  scientists  exposed 
the  birds  to  a  variety  of  sounds  at 
different  frequencies  and  intervals  and 
observed  the  birds'  responses. 

According  to  University  of 
Washington  zoologist  Julia  Parrish, 
"The  sounds  tested  included  a  random 
series  of  beeps  at  different  frequen- 
cies. Most  importantly,  we  had  to 
make  sure  the  sounds  did  not  attract 
the  birds." 

Results  from  the  aquarium  study 
suggest  that  the  birds  can  hear 
manufactured  sounds  but  are  not 
attracted  to  them  —  at  least  not  at  the 
aquarium. 

The  next  round  of  tests  will  take 
place  in  the  Puget  Sound  sockeye 
fishery.  In  a  cooperative  effort  among 


industry  and  state  and  federal  regula- 
tory agencies,  several  gear  modifica- 
tions, including  pingers,  will  be  tested. 
Gear  modifications  found  most  effec- 
tive will  be  phased  into  the  fishery. 

Keeping  Sturgeon  Stocks 
Distinct  Is  Key  to  Their 
Comeback 

Species  on  Earth  come  and  go,  but 
sturgeon  have  managed  to  endure  for 
millions  of  years.  When  humans  in 
recent  centuries  developed  a  taste  for 
the  strange-looking,  prehistoric  fish  and 
its  eggs,  however,  that  survival  streak 
appeared  doomed  to  end. 

Restocking  the  fish  seems  a 
sensible  idea,  but  New  York  Sea  Grant 
researchers  are  finding  they  need  more 
information  about  the  species  before  a 
rehabilitation  program  can  get  under 
way. 

Through  a  genetic  study  of 
sturgeon,  Isaac  Wirgin,  associate 
professor  of  environmental  medicine  at 
New  York  University  Medical  Center, 
and  John  Waldman,  a  research  associate 
at  the  Hudson  River  Foundation, 
confirmed  that  the  Atlantic  sturgeon 
(Acipenser  oxyrinchus)  and  the  Gulf 
sturgeon  (A.  oxyrhincus  desotoi)  are 
distinct  subspecies.  They  also  found 
regional  distinctions  among  fish  taken 
from  different  environments  within  the 
range  of  each. 

These  findings  are  important 
because  the  success  of  any  recovery 
effort  would  depend  upon  the  ability  of 
the  released  fish  to  survive  in  a  particu- 
lar environment.  According  to 
Waldman,  introducing  a  fish  from  one 
river  into  another  could  corrupt  the 
genetic  pool,  leading  to  a  decreased 
survival  potential  for  offspring. 

The  researchers  have  identified 
three  distinct  Atlantic  sturgeon  stocks 
based  on  genetic  differences:  Canada, 
New  York  (Hudson  River)  and  South- 
eastern states. 

A  recent  moratorium  on  Atlantic 
sturgeon  fishing  in  New  York  will 
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certainly  help  the  species.  However, 
because  sturgeon  take  years  to  mature, 
unassisted  recovery  could  take  a  long 
time. 

By  identifying  the  regional 
differences,  Waldman  and  Wirgin  have 
provided  crucial  information  to  better 
assist  the  sturgeon's  comeback. 

Adapted  from  an  article  written  by 
Julie  Zeidnerfor  Coastlines,  a  maga- 
zine published  by  the  New  York  Sea 
Grant  Institute. 

Homeowners  Should  Screw 
Down  Roofing  Material  to 
Thwart  Hurricane  Damage 

Hurricanes  that  rage  through 
coastal  communities  often  wreak  the 
most  havoc  for  homeowners  by  ripping 
apart  their  roofs.  Many  folks  respond 
by  pounding  in  more  nails,  but  a  South 
Carolina  Sea  Grant  researcher  has 
found  that  a  screwdriver,  not  a  hammer, 
is  the  best  defense  against  high  winds. 

Timothy  Reinhold,  professor  of 
civil  engineering,  and  other  researchers 
at  Clemson  University  used  their  wind- 
research  facility  to  compare  the 
effectiveness  of  screws  and  nails  when 
holding  down  roof  sheathing.  Roofing 
material  secured  properly  with  screws 
withstood  up  to  five  times  more  wind 
pressure  than  material  held  in  place  by 
nails  only. 

The  American  Society  of  Civil 
Engineers  established  guidelines  after 
Hurricane  Andrew  devastated  Florida. 
They  required  that  roof  sheathing  be 
held  in  place  with  nails  every  three 
inches  on  edges  and  at  corners.  How- 
ever, nails  driven  this  close  to  each  ! 
other  could  cause  rafters  to  split  and 
thus  weaken  the  roof's  ability  to 
withstand  high  winds. 

Reinhold  recommends  that 
homeowners  use  No.  8  screws  to  attach 
the  plywood  underlayer  to  the  rafters 
when  they  reroof  and  that  they  space 
the  screws  12  inches  apart. 

According  to  Reinhold, 
homeowners  will  spend  less  than  $300 


on  the  modifications  for  a  2,000- 
square-foot  roof. 

Community  and  Researchers 
Join  Forces  to  Bring 
Back  Bay  Scallops 

Residents  in  areas  surrounding 
the  Westport  River  estuary  in  Massa- 
chusetts are  prying  into  scallops.  They 
want  to  restore  shellfish  harvests  that 
have  declined  due  to  worsening  water 
quality.  Since  1993,  participants  in  the 
Bay  Scallop  Restoration  Project  have 
worked  to  understand  the  life  cycle  of 
scallops  to  help  the  creatures  thrive. 

To  achieve  this  goal,  the  project 
founders  enlisted  the  help  of  Rhode 
Island  Sea  Grant  researcher  Michael 
Rice  and  his  graduate  student  Karen 
Tammi  to  look  at  ways  of  increasing 
the  estuary's  stocks.  Rice  and  Tammi 
decided  to  experiment  with  artificial 
collectors  —  onion  bags  filled  with 
monofilament  line  —  for  juvenile 
scallops  (spats)  to  settle  on. 

The  researchers  encountered  a 
problem  early  in  the  project:  too  few 
adults  for  brood  stock.  Using  200 
borrowed  brood  scallops  placed  in 
spawner  rafts,  the  researchers  ob- 
served the  creatures  and  determined 
when  spawning  occurred.  Westport 
residents  and  students  from  local 
schools  constructed  and  situated  spat 
collector  lines  to  help  ascertain  the 
most  productive  breeding  sites. 

After  just  one  year,  harvests 
increased  significantly,  and  Rice  and 
Tammi  reaped  scientific  rewards. 
They  found  that  scallops  will  settle  on 
man-made  collectors  and  that  certain 
areas  in  the  estuary  were  more 
productive  than  others. 

Armed  with  these  conclusions, 
the  researchers  and  hundreds  of 
volunteers  carried  on  the  next  year. 
The  1994  season  also  produced  a 
greater  harvest  —  both  of  scallops  and 
information.  The  time  of  the  major 
spawning  was  pinpointed,  and 
participants  gathered  more  than  7,000 


seed  scallops  for  the  next  season. 

In  1995,  the  project  focused  on 
confirming  previous  results  and 
initiating  mud  crab  predation  control. 
By  incorporating  a  spat  bag  with  a 
smaller  mesh  size,  researchers  were 
able  to  minimize  predation  by  crabs 
and  increase  harvests  even  more. 

This  restoration  project  and  others 
like  it  are  successful  on  several  fronts. 
They  unite  a  community  in  an  effort  to 
improve  water  quality  and  shellfish 
harvests,  provide  a  hands-on  science 
classroom  for  local  students,  yield 
important  scientific  data  for  marine 
researchers  and,  in  some  cases,  boost 
the  local  economy. 

Adapted  from  an  article  written 
by  Malia  Schwartz  and  Tracey  I. 
Cragofor  Nor'easter,  a  magazine 
published  by  the  Northeast  Sea  Grant 
Programs,  m 
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Sea  Grant  Given  Helm 
of  Fishery  Grant  Program 

Fishermen  and  other  folk  who 
make  their  living  from  coastal  waters 
often  have  innovative  ideas  for  improv- 
ing the  resource.  Experimenting  can  be 
expensive,  however.  Where  scientists 
are  accustomed  to  applying  for  research 
funds  to  test  a  theory,  seasoned  fisher- 
men often  see  the  realm  of  grant-getting 
as  a  vast,  hostile  ocean. 

The  Fishery  Resource  Grant 
Program  has  aimed  to  change  things. 
Launched  in  1994  by  the  North  Caro- 
lina General  Assembly,  the  program's 
intent  was  to  provide  money  for 
research  on  new  equipment  and  gear; 
environmental  parameters,  including 
water  quality  and  habitat;  aquaculture; 
and  seafood  technology.  A  major  goal 
was  to  elicit  participation  from  people 
in  the  fishing  community.  Sea  Grant 
assisted  with  workshops  to  inform 
people  along  the  coast  about  the 
program  and  how  to  apply  for  grants. 
For  two  years,  the  N.C.  Division  of 
Marine  Fisheries  administered  the  $1 
million  annual  program,  which  pro- 
vided 78  grants  to  fishermen,  seafood 
processors,  culturists  and  scientists. 

As  with  any  new  program,  there 
were  glitches.  A  perception  existed  that 
academics  were  still  getting  a  lot  of  the 
money,  even  though  scientists  often 
provide  valuable  links  to  solving  key 
habitat  and  water  quality  problems. 
Nonetheless,  some  changes  have  been 
made.  To  be  eligible  for  funding  in  the 
program's  third  year,  each  grant  must 
involve  a  commercial  or  recreational 
fisherman,  whether  an  individual, 
business  or  organization;  an  aquacultur- 
ist;  or  a  seafood  processor  or  dealer.  A 
proposal  from  a  nonfisherman  would  be 
acceptable  only  if  it  is  endorsed  in 
writing  and  supported  by  a  fishing 
group  or  organization.  Also,  the 
General  Assembly  has  placed  the 
steering  wheel  for  the  grant  administra- 
tion in  the  hands  of  North  Carolina  Sea 
Grant. 
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Sea  Grant  will  begin  its  adminis- 
tration of  the  program  by  appointing  a 
steering  committee  that  comprises  the 
leadership  of  coastal  fishing  organiza- 
tions and  agencies.  Next,  Sea  Grant 
will  hold  priority-development 
meetings  with  the  fishing  industry 
along  with  representatives  of  DMF  and 
the  Marine  Fisheries  Commission 
(MFC).  A  call  for  proposals  will  be 
issued  in  October  and  a  series  of 
informational  workshops  conducted  in 
November  and  December.  The 
deadline  for  submissions  will  likely  be 
in  December. 

All  acceptable  proposals  will  be 
reviewed  anonymously  by  peer 
reviewers  who  are  without  conflict  of 
interest.  After  the  reviews  have  been 
completed,  Sea  Grant  will  convene  a 
panel  to  examine  the  peer  reviews  and 
rank-order  the  proposals  for  funding. 
The  rank-ordered  list  will  be  presented, 
along  with  a  justification  of  funding,  to 
the  MFC  for  consideration.  The  MFC 
will  authorize  funding.  The  contents  of 
all  reviews  will  be  shared  with  the 
investigator  in  conjunction  with 
recommendations  for  funding  or 
denial.  Grant  recipients  will  be 
required  to  submit  quarterly  progress 
reports  and  allow  site  inspections  and 
evaluations  as  needed. 

For  more  information  about  the 
program,  call  Sea  Grant  Marine 
Advisory  Service  Director  Jim  Murray 
or  Sea  Grant  Director  B.J.  Copeland  at 
919/515-2454. 

New  Communicator 

You  may  have  noticed  a  new 
name  on  the  Coastwatch  masthead.  It's 
Daun  Daemon,  who  joined  the  North 
Carolina  Sea  Grant  communications 
staff  in  August.  She  comes  to  Sea 
Grant  from  the  N.C.  State  University 
College  of  Engineering,  where  she 
acted  as  the  college's  information 
officer,  writing  news  features,  news 
releases  and  speeches.  She  also  served 
as  the  media  contact  for  the  college. 
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Daemon  is  a  graduate  of  NCSU, 
having  received  a  B.S.  in  wildlife 
biology,  B.A.  in  English  and  a  master's 
in  English.  She  has  worked  as  a  feature 
writer  for  The  News  and  Obsemer  in 
Raleigh  and  taught  in  the  NCSU 
English  department  for  seven  years. 

"We're  excited  to  have  Daun  on 
the  staff,"  says  Kathy  Hart,  Sea  Grant's 
director  of  communications.  "She's  an 
excellent  writer,  and  her  background 
made  her  a  perfect  choice  for  the  job. 
She's  enthusiastic  and  always  smiling 
too." 

Recently  Renovated 

The  North  Carolina  Sea  Grant 
office  has  a  new  look. 

Our  offices  in  the  1911  Building  at 
NCSU  were  recently  renovated. 
Construction  workers  added  walls  for 
new  offices,  a  new  ceiling,  fresh  paint 
new  carpet  and  updated  heating  and 
cooling  systems. 

"It  looks  very  different,"  says  Sea 
Grant's  Tammy  Sumner.  "It's  brighter, 
more  modern  and  more  professional.  I 
think  everyone  on  the  staff  is  happy 
with  the  changes." 

The  renovation  allowed  Sea  Grant 
to  move  water  quality  specialist 
Barbara  Doll  from  her  office  in  Jordan 
Hall  to  the  1911  Building.  She  can  be 
reached  at  919/515-2454. 

If  you'd  like  to  see  our  new  digs, 
drop  by  suites  100  and  101  on  the 
ground  floor  of  the  1911  Building  on 
the  NCSU  campus. 

Neuse  River  Monitored  Closely 

As  water  quality  problems  on  the 
Neuse  River  receive  national  attention, 
scientists  and  resource  managers 
coordinated  efforts  this  summer  to 
closely  monitor  the  troubled  river. 

North  Carolina  Sea  Grant  scientists 
Hans  Paerl  and  James  Pinckney, 
researchers  at  the  University  of  North 
Carolina  at  Chapel  Hill  Institute  of 
Marine  Sciences,  took  weekly  water 
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samples  along  the  lower  lengths  of  the 
Neuse  River.  The  samples  were 
analyzed  to  determine  water  tempera- 
ture, dissolved  oxygen  levels,  chloro- 
phyll amounts  (indicates  the  amount  of 
algae  present)  and  nutrient  concentra- 
tions, especially  nitrogen. 

In  addition,  scientists  at  the  N.C. 
Division  of  Water  Quality, 
Weyerhaeuser,  U.S.  Geological 
Survey,  National  Marine  Fisheries 
Service,  NCSU  and  East  Carolina 
University  have  also  collected  Neuse 
River  samples,  sometimes  weekly. 

But  best  of  all,  the  scientists  and 
resource  managers  are  sharing  their 
data. 

This  information  sharing  allows 
researchers  such  as  Paerl  and  Pinckney 
to  get  a  complete  picture  of  conditions 
on  the  river.  They  can  better  under- 
stand where  nutrients  are  coming  from, 
how  rainfall  affects  their  flow  and  what 
effects  the  nutrients  are  having  on  algal 
growth. 

The  collaboration  also  helps  the 
researchers  to  predict  and  alert 
resource  managers  to  problems  such  as 
algal  blooms  and  areas  of  low  dis- 
solved oxygen  that  could  lead  to  fish 
kills. 

Communication  Kudos 

Three  North  Carolina  Sea  Grant 
communications  projects  won  Awards 
of  Excellence  in  APEX  '96,  the  eighth 
annual  awards  program  recognizing 
excellence  in  publications  work  by 
professional  communicators. 

Communicator  Carta  Burgess  won 
her  award  in  the  training-and-educa- 
tion-manual  category  for  her  writing 
and  editing  work  on  Wetland  Plants 
from  Test  Tubes.  She  was  one  of  12 
winners  in  that  category. 

In  the  one-person-produced- 
newsletter  category,  communicator 
Jeannie  Faris  won  an  award  for  Marine 
Debris  Worldwide,  the  newsletter  she 
wrote,  edited  and  designed  for  the 
international  marine  debris  community. 


The  Sea  Grant  National  Issues 
Forum:  Can  America  Save  Its  Fisher- 
ies? garnered  North  Carolina  Sea  Grant 
communicator  Kathy  Hart,  Wisconsin 
Sea  Grant  communicator  Stephen 
Wittman  and  Washington  Sea  Grant 
communicator  Nancy  Blanton  an  award 
in  the  media-relations-and-publicity 
category. 

There  were  4,073  entries  in  the 
competition  and  976  Awards  of 
Excellence  in  77  categories.  The 
competition  is  sponsored  by  Communi- 
cations Concepts  Inc.,  publishers  of 
Writing  Concepts:  The  Business 
Communications  Report. 

Oceans  of  Opportunities 

Although  students  considering 
careers  in  marine  sciences  often  picture 
themselves  at  sea  working  with  marine 
mammals,  marine  science  offers  many 
other  interesting  opportunities.  The 
guide  Marine  Science  Careers:  A  Sea 
Grant  Guide  to  Ocean  Opportunities, 
developed  by  the  Sea  Grant  programs 
in  New  Hampshire  and  Woods  Hole 
Oceanographic  Insititute,  will  introduce 
students  to  a  wide  range  of  options.  In 
addition,  the  guide  gives  men  and 
women  working  in  marine  science  a 
chance  to  tell  you  about  their  careers, 
what  they  see  for  the  future  in  their 
fields  and  much  more. 

To  order  a  copy  of  this  career 
guide,  write  North  Carolina  Sea  Grant, 
Box  8605,  N.C.  State  University, 
Raleigh,  NC  27695.  The  cost  is  $5. 

For  a  visual  treatment  of  the  same 
subject,  students  and  teachers  can  buy  a 
copy  of  a  new  video,  Careers  in 
Marine  Science,  produced  by  the 
National  Association  of  Marine 
Laboratories.  This  video  introduces 
high  school  students  and  college 
undergraduates  to  the  range  of  career 
options  available  in  marine  studies.  It 
also  provides  information  on  the 
educational  preparation  students  will 
need  and  describes  how  students  can 
participate  in  programs  conducted  by 


marine  labs.  Comments  from  a  cross 
section  of  students  and  laboratory 
researchers  offer  helpful  insights. 

To  order  a  copy  of  the  video,  write 
Harbor  Branch  Oceanographic  Institu- 
tion, 5600  U.S.  1  North,  Fort  Pierce.  FL 
34946,  Attn:  A-V  Department.  The  cost 
is  $12.95. 

New  Publication  Answers 
Questions  about  Buying 
Coastal  Property 

Smart  home  buyers  know  they 
should  ask  all  the  right  questions.  But  if 
you're  buying  beach  property,  you  may 
not  know  which  questions  are  crucial. 

A  new  publication  from  North 
Carolina  Sea  Grant  and  the  North 
Carolina  Real  Estate  Commission  can 
help.  Questions  and  Answers  on  Pur- 
chasing Coastal  Real  Estate  in  North 
Carolina  raises  15  questions  and 
provides  concise  answers. 

Walter  Clark,  Sea  Grant's  ocean 
and  coastal  law  specialist,  wrote  the 
brochure  to  help  consumers  make 
informed  decisions. 

"The  destruction  from  Hurricane 
Fran  exemplifies  the  importance  of 
buying  coastal  property  wisely,"  says 
Clark.  "For  example,  knowing  whether 
you  can  rebuild  if  your  house  is  de- 
stroyed is  important.  It's  a  key  issue 
right  now,  and  it's  a  question  you  need 
to  ask  before  you  build  or  buy." 

Among  the  topics  the  brochure 
addresses  are  the  hazards  that  can 
affect  coastal  real  estate,  erosion  rates 
and  threats,  where  to  build  on  an 
undeveloped  oceanfront  lot,  building 
features  that  help  reduce  or  prevent 
storm  damage,  flood  and  wind  damage 
insurance,  and  rebuilding  damaged 
structures.  Included  in  the  brochure  is 
a  list  of  resources  for  consumers  who 
want  further  information. 

A  copy  of  the  brochure  is  available 
from  Sea  Grant.  Call  919/515-2454 
and  request  publication  UNC-SG-96-10. 
Or  call  the  North  Carolina  Real  Estate 
Commission  at  919/733-9580.  □ 
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Reconstructions  of  Christmases  Past  nMU-^- 

Tour  the  traditions  of  holidays  past  at  Tryon  Palace's  Christmas 
Celebration.  The  palace  and  other  historic  sites  are  decked  for  the 
season  and  in  the  customs  honored  by  North  Carolina  families  from 
1770  to  1940.  Coastwatch  staffer  Jeannie  Faris  Norris  and  free- 
lancer Rachel  Wharton  walk  readers  through  the  Tryon  Palace 
complex  at  Christmastime  2 

Making  and  Remaking  the  State's  First  Mansion 

The  Tryon  Palace  that  visitors  see  today  is  a  recreation  of  the 
original  building,  which  stood  for  only  28  years  before  it  was 
destroyed  by  neglect  and  fire.  During  its  short  stint  as  mansion  to 
the  royal  governor  and  the  state's  first  capitol,  the  elegant  palace 
witnessed  a  tumultuous  period  in  North  Carolina  history.  Free- 
lancer Rachel  Wharton  revisits  Tryon  Palace's  past  and  its  eventual 
reconstruction  at  the  hands  of  a  small  group  dedicated  to  restoring  a 
piece  of  the  state's  early  history  8 

B.J.'s  Farewell 

After  23  years,  B.J.  Copeland  is  relinquishing  the  helm  of  the  North 
Carolina  Sea  Grant  Program.  During  his  tenure  as  director, 
Copeland  has  built  and  molded  the  program  into  one  of  the  best  in 
the  Sea  Grant  network.  Coastwatch  staffer  Kathy  Hart  pays  tribute 
to  Copeland' s  years  of  hard  work,  dedication  and  devotion.  And  she 
provides  a  glimpse  into  the  personality  and  character  of  the  jovial 
man  who  has  led  North  Carolina  Sea  Grant  1 2 

A  Reclusive  Cat 

In  recent  decades,  the  bobcat  has  expanded  its  range  in  North 
Carolina  to  encompass  all  of  the  state's  counties  —  but  few  Tar 
Heel  residents  will  ever  see  one  of  these  elusive  felines.  Coastwatch 
staffer  Daun  Daemon  explains  the  reasons  for  the  bobcat's  success 
and  provides  readers  a  glimpse  into  its  hidden  world  1 7 

A  Historian 's  Coast: 

The  Oyster  Shucker's  Song 

Historian  David  Cecelski  takes  readers  to  the  Mill  Creek  oyster 
festival  and  recounts  the  days  when  oysters  were  abundant  along  the 
Tar  Heel  coast.  In  the  last  decade  of  the  19th  century,  oyster 
canneries  were  scattered  throughout  the  coast,  and  scores  of 
schooners  plied  the  sounds  to  harvest  this  delectable  bivalve  22 

Clams  of  a  Different  Color 

During  colder  months,  some  North  Carolina  clams  turn  green 
around  the  gills,  leaving  many  shellfish  lovers  hesitant  to  eat  them. 
Skip  Kemp,  North  Carolina  Sea  Grant's  regional  seafood  marketing 
specialist,  decided  to  investigate  the  cause  for  these  oddly  colored 
bivalves.  Coastwatch  staffer  Daun  Daemon  tells  readers  what 
Kemp  discovered  25 
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Tryon  Palace 

Reconstructions  of  Christmases  Past 


The  Christmases  of  our  day  are 
steeped  in  rich  traditions  and  hearty 
libations,  overeating  and  endless 
greeting,  the  joys  of  giving  and 
receiving. 

But  if  we  could  stop  for  just  a 
moment,  look  back  into  history  and 
compare  our  holiday  to  that  of 
centuries  past,  we'd  probably  be 
surprised  at  how  our  frenetic,  yuletide 
year-ender  has  changed.  The  season 
that  we  so  enthusiastically  anticipate 
has  evolved  far  from  its  quiet,  early 
years  in  our  country. 

Tryon  Palace  offers  a  glowing 
candlelight  interpretation  of  Christ- 
mases past  with  its  historic  tours  in 
December.  The  reconstructed  Geor- 
gian palace  is  part  of  a  complex  of 
buildings  that  unfolds  the  secrets  of 
the  season  with  storytelling  and 
caroling,  candles,  wreaths  and  food. 

Of  course,  the  site's  history  and 
culture  draw  visitors  almost  every  day 
of  every  week.  In  1995,  more  than 
74,000  people  toured  the  buildings  and 
gardens.  But  one  of  the  best  (and 
busiest)  times  to  visit  is  during  the 
weeks  of  the  Christmas  Celebration, 
when  the  block  around  the  palace 
bustles  with  activity  and  the  evening 
candlelight  tours  enhance  the  night 
with  a  soft  glow. 

Visitors  can  glimpse  the  holidays 
as  they  were  celebrated  from  the  late 
1700s  through  the  early  20th  century. 
Christmas  evolved  in  this  time  as  both 
a  holy  day  and  a  holiday,  blending 
together  Christian  and  folk  influences 
from  around  the  world. 

♦  Tryon  Palace  (ca.  1770) 

The  first  Christmas  at  Tryon 


Palace  was  in  1770.  On  Dec.  5  of  that 
year,  Royal  Governor  William  Tryon 
threw  a  great  party  to  celebrate  the 
completion  of  his  palatial  home  and 
King  George's  birthday.  But  Christmas 
was  not  part  of  the  festivities. 

In  those  days,  the  holiday  season 
was  quietly  celebrated  between  Dec.  25 
and  Jan.  6,  a  European  tradition  carried 
to  the  South.  It  was  not  the  high-tempo, 
emotional  gift-giving  time  that  we  know 
today.  Nor  was  it  marked  by  carols  or 
cards.  Christmas  was  instead  a  time  of 
shared  hospitality  with  friends  and 
family,  says  Hilarie  M.  Hicks,  curator 
of  interpretation  at  Tryon  Palace. 

"The  Tryons  probably  would  have 
celebrated  in  a  simple  way,"  Hicks  says. 
"They  might  have  gone  to  church, 
attended  dinners  or  balls  or  other  festive 
events.  For  people  in  the  18th  century, 


Christmas  wasn't  a  very  big  deal." 

The  1 2  days  of  Christmas  recog- 
nized by  colonial  Americans  usually 
concluded  with  a  cake  and  a  Twelfth 
Night  party,  where  a  king  and  queen 
were  chosen  from  among  the  guests  to 
reign  over  the  festivities.  At  one  time, 
the  tradition  was  to  bake  a  pea  and  a 
bean  into  the  cake,  and  whoever 
received  them  in  their  slices  would  be 
royalty  for  a  night.  For  that  honor,  the 
king  would  host  the  party  the  following 
year,  and  the  queen  would  bake  the 
cake.  But  by  the  1770s,  they  were 
drawn  on  slips  of  paper  —  a  much 
easier  and  tidier  process.  This  custom  is 
re-enacted  nightly  at  the  palace  during 
the  Christmas  Celebration. 

"What  amuses  me  to  no  end  is  that 
afterward,  as  you  walk  around  the 
campus,  you  can  hear  people  teasing 
and  talking  to  the  guy  who  was  drawn  to 
be  king,"  Hicks  says.  "They're  still 
calling  him  king.  And  that's  probably 
the  same  way  people  did  it  in  the  18th 
century.  It  was  fun  to  put  that  role  on 
someone  in  your  crowd." 

Today,  the  stately  palace,  decked 
out  in  colonial  garb,  is  the  showstopper 
of  the  Tryon  Christmas  tour.  Authentic 
period  furniture,  decorations  and  foods 
fill  the  rooms,  and  costumed  characters 
explain  their  customs  of  the  late  1700s. 
Massive  garlands  of  boxwood  and  pine 
drape  doorways  and  cover  mantels. 
Dried  and  fresh  flowers  scent  rooms 
and  peek  from  all  corners.  Wreaths 
burst  with  oranges,  lemons  and  pome- 
granates and  ribbons  of  cotton  and  silk. 
Beauty  berries  and  laurel  adorn  doors 
and  windows. 

The  tables  are  filled  with  lavish 

Continued 
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desserts  and  succulent  sweets.  In  the 
dining  room,  there  are  jumbles  (18th- 
century  sugar  cookies)  in  the  shapes  of 
circles,  pineapples,  flowers  and 
strawberries.  Miniature  orange  trees 
made  of  sphagnum  moss  droop  with 
edible  marzipan  oranges,  while  cream 
puff  swans  glide  on  a  mirror  pond. 

Tour  the  kitchen  and  meet  the 
governor's  cooks,  baking  hams  over  a 
spit  and  brushing  flour  off  their  noses. 
Carolers  dot  the  lawn,  twittering 
holiday  tunes.  Elegant  ladies  and 
gentlemen  perform  period  dances  in  the 
palace's  ballroom,  and  the  governor's 
assistants  let  guests  in  on  the  little 
secrets  of  the  house. 

The  Christmas  Secrets  tours  take 
small  groups  through  the  palace  and 
historic  sites  to  explain  the  exhibits, 
from  the  wreaths,  garlands  and  flower 
arrangements  to  the  cakes  and  cookies. 
They're  led  by  Shirley  Willis,  coordina- 
tor of  the  historic  foodways  program, 
Linda  Stancill,  a  palace  decorator,  and 
others  involved  in  the  decorating 
process. 

Although  the  patterns,  materials 
and  plants  used  in  the  palace  were  all 
available  during  the  18th  and  19th 
centuries,  they're  used  now  in  ways  that 
the  Tryons  and  their  contemporaries 
wouldn't  have  in  1770,  Willis  says. 
Termed  "Colonial  Revival,"  the 
decorations  are  based  on  designs  seen 
in  furniture  or  art  of  the  period,  but 
dressed  up  to  create  dazzling  displays. 

The  fresh  fruit  that  graces  the 
mantels,  doorways  and  wreaths  would 
have  been  considered  far  too  valuable 
to  waste  on  decorations,  Stancill  says. 
And  while  the  Tryons  would  have  made 
do  with  simple  greenery,  these  rooms 
and  homes  are  dressed  to  impress. 

The  palace  relies  on  historians  and 
"interpreters"  such  as  Willis  and 
Stancill  to  keep  the  decorations 
accurate  or  to  point  out  where  they've 
been  dressed  up.  These  interpreters 
study  the  details  of  history  year-round 
and  portray  the  palace  as  it  stood  in  the 
1 700s  through  crafts,  decorations,  food 
and  costumed  characters. 


Minuet  dancers  in  Tryon  Palace  council  chamber 


♦  John  Wright  Stanly  House 
(ca.  1783) 
For  a  more  realistic  interpretation 
of  Christmas  in  the  late  1700s,  visitors 
can  tour  the  John  Wright  Stanly 
House. 

"This  is  an  interesting  counter- 
point," Hicks  says.  "The  Stanly  house 
is  closer  to  what  the  palace  would  have 
looked  like  when  the  Tryons  were 
living  there." 

The  Stanly  family  probably 
followed  the  time-honored  tradition  of 
dressing  the  home  with  greenery, 


though  these  decorations  might  seem 
surprisingly  plain  to  20th-century  eyes. 
Small  vases  full  of  holly  or  pots  of 
spring  flowers  from  forced  bulbs  could 
cheer  chilled  winter  spirits.  This 
holiday  decor  is  modeled  on  "Christ- 
mas Gambols,"  a  period  print  that 
hangs  in  the  house  and  shows  people 
gathered  around  a  punch  bowl  and 
playing  card  games.  The  only  hint  of 
Christmas  was  the  greenery  in  the 
vase,  Hicks  says. 

"This  house  shows  a  strictly 
period  18th-century  Christmas,"  she 
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John  Wright  Stanly  House 


says.  "It's  very  simple,  so  it's  surpris- 
ing to  people.  But  there's  an  elegance 
in  the  simplicity,  in  the  use  of  pure 
greenery.  There  aren't  the  extras  that 
we're  used  to  seeing.  Just  plain 
garlands  of  fresh  greenery.  And  there 
is  a  lot  of  festive  food  in  the  house." 

Like  those  of  the  decade  before, 
Christmases  of  the  1780s  were  marked 
by  festive  gatherings.  "Nothing  is  now 
to  be  heard  of  in  conversation  but  the 
Balls,  the  Fox-hunts,  the  fine  entertain- 
ments and  the  good  fellowship,  which 
are  to  be  exhibited  at  the  approaching 


Christmas,"  a  Virginia  plantation 
tutor  wrote  at  the  time. 

The  Stanlys  probably  offered 
their  guests  a  cake  like  the  one 
displayed  in  the  house  and  baked 
from  one  of  Martha  Washington's 
recipes.  And,  since  Christmas  was  a 
holy  day,  they  may  have  attended 
services  at  Christ  Church.  Their  six 
children,  unlike  modern  children,  did 
not  expect  gifts  from  Santa  Claus. 
They  might  have  instead  received  a 
book  such  as  The  Church  Catechism 
Explain  'd. 


♦  Dixon-Stevenson  House 
(ca.  1828) 

In  the  restored  Dixon-Stevenson 
House,  the  Christmas  decor  begins  to 
resemble  that  of  our  day.  Still,  it  is 
simple.  The  staircase  is  hung  with 
skinny,  hand-sewn  stockings  stuffed 
with  treats  of  the  early  1800s.  The  table 
is  laden  with  a  large  bowl  of  "fish  in 
jelly,"  a  19th-century  dessert  of  white 
blancmange  fish  swimming  in  a  blue 
gelatin  sea. 

"By  then,  we  start  to  see  more 
emphasis  on  gift-giving,"  Hicks  says. 
Children  might  have  received  small 
toys,  cakes,  nuts,  fruit,  candy  or  coins  in 
their  stockings.  There  was  no  Christmas 
tree  yet,  but  Santa  had  arrived  to 
American  shores  as  a  gift-bringer  to 
youngsters.  He  was  a  fused  creature  — 
half  St.  Nicholas  of  Europe  and  half 
ancient  yule  god.  Not  until  1863  did  he 
acquire  his  jolly  elfish  looks  when 
Thomas  Nast  of  Harper's  Illustrated 
Weekly  drew  his  image  based  on  "The 
Visit  of  St.  Nicholas"  (better  known  as 
'"Twas  the  Night  Before  Christmas"). 

In  an  age  of  candlelight,  the  rounds 
of  dinner  parties  and  gatherings  were 
made  more  festive  with  candles 
trimmed  in  real  and  artificial  flowers. 
Early  in  the  century,  a  woman  wrote  of 
her  Virginia  home,  where  "the  house 
was  illuminated  by  wax  lights  issuing 
from  bouquets  of  magnolia  leaves 
placed  around  the  walls,  near  the  ceiling 
and  looking  prettier  than  any  glass 
chandelier."  In  keeping  with  that 
tradition,  the  transom  windows  over  the 
doors  in  the  Dixon-Stevenson  House 
are  decked  out  with  candleholders  and 
silk  flowers. 

Chocolate,  served  mainly  as  a  hot 
drink  or  garnish  in  the  18th  century, 
began  to  appear  as  a  main  ingredient  in 
cakes,  candies  and  other  desserts.  The 
Dixons  might  also  have  purchased  some 
of  their  baked  goods  from  a  local  baker 
such  as  Francis  Bangard,  who  adver- 
tised in  1836  that  he  had  "constantly  on 
hand  the  first  quality  of  Loaf  Bread, 
fresh  Crackers  and  Cake  of  every  kind." 

"That's  interesting  because  many 
Continued 
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Front  door  decorations  for  the  palace  kitchen  office 


people  assume  everyone  in  that  era 
made  their  own  food,"  Hicks  says.  "We 
don't  know  what  his  prices  would  have 
been  like,  but  middle-class  or  upper 
middle-class  people  in  town  probably 
could  have  shopped  with  him." 

The  house  also  includes  handicrafts 
of  the  1830s.  Imitation  china  is  crafted 
from  an  activity  book  of  the  era,  A 
Girl's  Own  Book,  using  a  plain  glass 
tumbler  pasted  with  a  picture  and 
trimmed  in  gold. 

♦  Union  Winter  Quarters 
(ca.  1862-64) 

Wander  the  grounds  behind  the 
Daves  House  and  enter  a  circle  of  Civil 
War  tents  where  Union  soldiers  brew 
their  coffee  over  the  campfire.  New 
Bern  celebrated  Christmas  as  a  Union- 
occupied  city  from  1862  to  1864  —  a 
time  when  photographs  and  troops' 
letters  home  give  insight  into  how  the 
holidays  were  observed. 

"There  were  soldiers  here,  and  local 
families  were  dealing  with  shortages  of 
supplies,"  Hicks  says.  "Soldiers  were 
finding  ways  to  make  merriment  in  what 
would  have  been  a  bleak  time." 

During  the  Christmas  tours,  an 
actor  plays  the  part  of  Henry  Clapp,  a 
private  from  Massachusetts  who  wrote 
home  thanking  his  family  for  a  Christ- 
mas package  that  included  gloves, 
stockings,  paper  and  pens,  pies,  canned 
milk,  figs,  nuts,  pickles  and  even 
lobster.  He  spent  Christmas  Day  writing 
letters  and  dining  with  other  soldiers 
and  noted  that  "Hopkinson  read 
Dickens'  charming  'Christmas  Carol' 
in  the  barracks  to  a  delighted  audience 
of  the  company." 

At  that  time,  the  now-venerated 
story  was  only  about  20  years  old. 

♦  New  Bern  Academy  (ca.  1809) 

A  classroom  Christmas  tree  like 
the  one  displayed  in  the  New  Bern 
Academy  was  a  special  treat  for 
schoolchildren  in  the  mid- 19th  century. 
The  decorated  tree  was  a  German 
custom  popularized  in  England  in  the 
early  1840s  by  Queen  Victoria's 
husband.  It  arrived  in  the  United  States 


about  a  decade  later  when  an  American 
magazine  carried  a  picture  of  the  royal 
family  and  its  Christmas  trees. 

The  early  trees  in  the  United 
States,  like  their  European  counterparts, 
were  trimmed  mostly  with  good  things 
to  eat.  To  the  traditional  nuts,  apples 
and  cookies  of  Germany  were  added 
strings  of  popcorn,  cranberries,  candied 
fruits  and  hard  candies.  Though  they 
gained  popularity  over  the  years, 
Christmas  trees  were  found  most  often 
in  schools  and  churches.  Even  as  late  as 
1900,  only  one  family  in  five  had  a  tree 
in  the  home,  Hicks  says. 

The  tree  and  other  New  Bern 
Academy  decorations  were  based  on  an 
1892  description  by  Frances  Louisa 
Goodrich,  who  taught  school  in  the 
western  part  of  North  Carolina.  "I  have 
been  all  day  doing  up  presents,"  she 
wrote.  "When  Miss  Marston  got  home 
from  school,  she  helped  me  and  by  nine 


o'clock  had  all  the  tree  presents 
assigned  —  105  twists  of  paper  with 
candy  in  them.  On  top  of  each,  we  put 
a  motto  paper ....  Mr.  B.  brought  some 
sticks  of  candy  and  says  he  heard  of  a 
ladder  with  a  doll  climbing  up  and  an 
orange  on  top  as  an  effective  ornament 
for  a  tree.  We  strove  to  carry  out  his 
idea  and  did  well  we  thought." 

Also  during  this  time,  the  empha- 
sis on  gift-giving  was  growing  as 
Christmas  presents  were  advertised 
throughout  December. 

♦  Commission  House  (ca.  1886) 
Visitors  can  tour  two  eras  of 
Christmas  in  the  Commission  House. 
The  dining  room  is  decorated  with  the 
candle-tipped  Christmas  tree  of  the 
Victorian  era,  while  the  drawing  room 
takes  on  the  swing  of  Christmas  in  the 
1940s.  Down  the  street,  a  '40s-style 
big  band  entertains  visitors  for  one 
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Twelfth  Night  cake  in  the  palace  parlor 


night  of  the  Christmas  Celebration. 

The  Victorians,  with  their  taste 
for  nostalgia  and  their  keen  sense  of 
history,  were  responsible  for  resurrect- 
ing Christmas  in  the  19th  century, 
sanctifying  it  and  putting  in  place  the 
customs  we  know  today.  Popular  in 
medieval  Europe,  Christmas  had 
ebbed  through  the  centuries  until  the 
Victorians  restored  it  to  its  full  regalia 
in  the  late  1800s. 

The  season  began  with  a  period 
of  anticipation  and  preparation  that 
increasingly  centered  on  Christmas 
shopping.  Earlier  in  the  century,  the 
main  expenditure  had  been  on  food 
and  drink,  but  as  the  custom  of  giving 
presents  became  more  popular, 
shopping  became  part  of  the  ritual. 
By  this  time,  toys  could  be  found  under 
the  tree.  Alphabet  blocks  and  other 
wooden  toys,  especially  Noah's  ark 
with  pairs  of  animals,  were  popular. 


A  Victorian  Christmas  tree  in  the 
Commission  House  is  decorated  with 
ornaments  both  homemade  —  popcorn, 
garlands  and  presents  —  and  store- 
bought.  By  the  1880s,  American  flag 
ornaments  were  popular,  so  the  tree  is 
hung  with  38-star  flags  of  the  time, 
Hick  says. 

Often,  the  tree  was  decorated  by 
parents  or  Santa  Claus  and  the  candles 
lit  only  for  a  few  moments  as  the 
children  had  their  first  glimpse  of  the 
tree.  Water  buckets  and  sponges  on 
poles  were  kept  close  by  to  extinguish 
the  candles.  Stockings  hung  by  the 
chimney  were  filled  with  toys  and 
candy  for  good  children,  or  coal  and 
switches  for  naughty  children. 

In  the  Commission  House  drawing 
room,  a  World  War  II  Christmas  comes 
to  life  with  tinsel,  electric  lights  and 
big  band  Christmas  tunes  on  the  radio. 
This  era  was  chosen  because  it  takes 


people  back  to  a  Christmas  that  they 
can  remember  or  at  least  recognize, 
Hicks  says. 

"So  many  people  walk  into  that 
room  and  either  it's  their  childhood 
Christmas  or  it  looks  like  their 
grandmother's  house,"  Hicks  says. 
"We've  had  people  start  dancing  in 
there,  and  we've  had  people  start 
crying  in  there." 

While  World  War  II  servicemen 
and  women  longed  to  be  home  for 
Christmas,  their  families  found  ways  to 
make  the  holidays  bright  despite 
shortages  and  rationing.  Among  other 
tactics,  they  used  recipes  such  as  the 
"Ingenuity  Cake,"  an  upside-down  cake 
made  with  any  one  of  five  Libby's 
canned  fruits.  Flexibility  was  important 
at  a  time  when  shoppers  couldn't  be 
sure  what  they'd  find  on  the  grocery 
store  shelves,  Hicks  says. 

Austerity  aside,  however,  Christ- 
mas as  we  know  it  had  arrived  by  the 
1940s. 

♦  1996  Tryon  Palace 
Christmas  Event  Dates 

Admission  is  $12  for  adults  and  $6 
for  children  with  an  additional  $2  fee 
for  Christmas  Secrets  and  Deck  the 
Doors  tours. 

•  Tryon  Palace  Christmas  Celebra- 
tion, Dec.  9-22.  Continuous  daytime 
tours  of  the  buildings  decorated  for 
Christmas. 

•  Christmas  Candlelight  Tours, 
Dec.  13,  14,  19,  20,  21.  Evening 
candlelight  tours  of  the  decorated 
buildings  and  grounds. 

•  Christmas  Secrets  Tours,  Dec. 
10,  11,  12,  17,  18,  19.  Tours  in  small 
groups  with  information  about  how  the 
exhibits  were  put  together  and  other 
inside  information. 

•  Deck  the  Doors  Tours,  Dec.  9, 
13,  16,  20.  Tours  of  holiday  doors  and 
evergreen  plants,  beginning  at  2  p.m. 
Advance  reservations  are  required. 

Tryon  Palace  is  located  one  block 
from  U.S.  17  (Broad  Street)  at  the 
intersection  of  George  and  Pollock 
streets  in  New  Bern.  For  more  informa- 
tion, call  1-800/767-1560.  □ 
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Try  on  Palace  was  rebuilt  using  copies  of  the  original  drawings  by  John  Hawks,  an  English  architect. 
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By  Rachel  Wharton 

Tryon  Palace  must  have  been 
stunning  its  first  Christmas  in  1770. 
Overlooking  the  formal  gardens, 
terraced  courtyards  and  rolling  Trent 
River,  the  new  mansion  —  one  of  the 
most  magnificent  homes  in  the  colonies 
—  shone  with  festive  light,  beckoning 
traveling  guests. 

But  the  furrowed  forehead  of 
Royal  Governor  William  Tryon  might 
have  led  those  guests  to  the  truth:  In  the 
western  part  of  the  state,  Tryon  Palace 
had  few  admirers  that  winter.  Thanks  to 
the  governor's  expensive  tastes,  as  well 
as  high  taxes  and  local  government 
corruption,  many  North  Carolina 
colonists'  emotions  had  been  stirred 
along  with  the  Christmas  pudding. 

When  Tryon  became  governor  in 
1765,  the  entire  capital  (governor, 
General  Assembly,  records  and  deeds) 
roamed  among  coastal  towns  such  as 
Bath,  Wilmington  and  Edenton.  Gov. 
Tryon  toured  North  Carolina  and 
decided  that  New  Bern,  its  second 
oldest  city,  should  be  the  capital. 

For  the  governor's  home,  office 
and  assembly  meeting  room,  a  city 
block  of  12  lots  was  purchased  over- 
looking the  Trent  River.  Ten  thousand 
pounds  was  appropriated  to  pay  for 
palace  construction  in  two  installments. 
These  funds  were  to  be  replaced  with 
annual  taxes,  including  a  burdensome 
poll  tax  and  a  tax  on  every  gallon  of 
wine,  rum  and  liquor  imported  from  all 
countries  except  England. 

Tryon  was  prepared  to  create  a 
magnificent  mansion.  He'd  brought  an 
architect  with  him  across  the  Atlantic. 
Believed  to  be  the  only  such  profes- 
sional architect  in  the  colonies  at  the 
time,  John  Hawks  patterned  the 
building  after  English  country  homes. 
In  a  region  mainly  inhabited  by  small 
frame  houses,  many  thought  the  brick 
"palace"  was  one  of  the  most  beautiful 
buildings  in  the  New  World. 

Seven  windows  spanned  the  main 
wing,  made  of  red  brick  with  marble 
trimmings.  The  entrance  hall  was  also 
white  marble  with  a  black-and-white 


tiled  floor.  A  tablet,  carved  with  a 
Latin  verse,  overlooked  the  room  and 
dedicated  the  palace  to  art,  morality 
and  justice.  Lit  by  a  skylight,  a  massive 
hand-carved  mahogany  staircase 
marked  the  center  of  the  house.  The 
assembly  hall,  library,  steward's  room, 
parlor,  housekeeper's  room  and  seven 
bedrooms  were  also  located  in  the  two- 
story  main  wing.  Many  of  these  were 
warmed  by  fireplaces  decorated  with 
Italian  marble  mantels. 


WHEN  TRYON  BECAME 
GOVERNOR  IN  1765,  THE 
ENTIRE  CAPITAL  (GOVERNOR, 
GENERAL  ASSEMBLY,  RECORDS  AND 
DEEDS)  ROAMED  AMONG  COASTAL 
TOWNS  SUCH  AS  BATH, 
WILMINGTON  AND  EDENTON. 
GOV.  TRYON  TOURED  NORTH 
CAROLINA  AND  DECIDED  THAT 
NEW  BERN,  ITS  SECOND  OLDEST 
CITY,  SHOULD  BE  THE  CAPITAL. 


In  the  basement,  8  tons  of  lead 
plumbing  and  a  unique  brick  drainage 
system  led  down  to  the  river.  The  east 
and  west  wings,  connected  to  the  main 
wing  by  grand  colonnades,  contained 
the  palace  stables,  the  coach  house,  the 
servants'  quarters,  the  secretary's 
room,  the  kitchen  and  scullery,  and  the 
laundry.  A  manicured  front  lawn 
gently  sloped  to  the  street,  and  intricate 
gardens  surrounded  the  house. 

Despite  the  need  for  a  stable 
capital,  the  cost  of  the  palace  angered 
many,  especially  upland  folks  who 
weren't  likely  ever  to  see  the  building. 
A  group  of  western  North  Carolinians 
had  organized  against  high  taxes  and 
local  government  corruption,  calling 
themselves  the  Regulators.  The  palace 
was  added  to  their  grievance  list. 

Tryon  settled  into  the  unfinished 
palace  in  June  of  1770.  Construction 
was  complete  in  time  for  Christmas  — 
and  a  possible  attack  by  the  Regulators. 
After  rumors  of  an  attack  reached  Gov. 
Tryon,  he  asked  the  General  Assembly 


to  activate  the  militia  in  case  they 
appeared.  The  two  armies  never 
battled  that  season,  but  Tryon  and  his 
militia  quashed  the  Regulators  at  the 
Battle  of  Alamance  the  following 
spring. 

Less  than  a  year  after  completing 
the  palace,  Tryon  was  called  to  be  the 
governor  of  New  York.  The  new  royal 
governor,  Josiah  Martin,  moved  into 
the  palace,  which  had  become  a  focus 
for  revolutionary  protests.  When  news 
of  the  famous  battle  between  colonists 
and  the  British  at  Lexington  and 
Concord  reached  North  Carolina, 
revolutionary  spirits  soared.  Gov. 
Martin  arranged  cannons  on  the  lawn 
of  the  palace  to  protect  himself.  When 
several  were  stolen,  he  hid  the  rest. 

On  May  23,  1775,  a  group  of 
New  Bernians  marched  to  the  palace 
and  taunted  the  governor.  In  response, 
Martin  sent  his  family  away,  packed 
his  valuables  and  fled  New  Bern  under 
the  cover  of  darkness.  Searching  the 
mansion,  people  found  three  bushels 
of  gunpowder,  two  quarter  casks  in 
the  cellar  and  1,000  weight  of  new 
musket  balls.  The  governor's  remain- 
ing furniture  and  possessions  were 
auctioned  off. 

Four  years  passed  before  a  state 
constitution  was  adopted  on  Dec.  18. 
1779,  and  Richard  Caswell  was 
elected  North  Carolina's  first  gover- 
nor. He  moved  into  Tryon  Palace,  the 
state's  first  capitol,  but  he  did  not 
enjoy  it  for  long.  Western  North 
Carolinians  were  still  upset  about  the 
long  distances  they  had  to  travel  to  the 
capital,  and  British  troops  were 
advancing  in  New  Bern's  direction. 
The  governor  and  the  General 
Assembly  moved  temporarily  to 
Hillsboro  (sic),  and  the  search  for  a 
new  capital  began. 

By  the  time  the  assembly  settled 
on  the  Joel  Lane  Plantation,  naming 
the  new  capital  Raleigh,  Tryon  Palace 
had  fallen  into  disrepair.  North 
Carolina  forces  had  been  given  lead 
and  iron  from  the  building  to  make 
ammunition.  Rooms  had  been  rented 

Continued 
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Etching  of  the  palace  front 


to  tenants.  The  building  had  been  home 
to  a  fencing  school,  a  dancing  school 
and  a  school  for  teaching  French. 
When  the  New  Bern  Academy  burned, 
it  moved  into  the  palace,  where  the 
master  lived  in  one  of  the  rooms. 

Through  years  of  neglect,  roofs 
leaked,  paint  peeled,  and  glass,  marble 
and  metal  were  stolen.  One  man  living 
in  New  Bern  at  the  time  feared  "the 
carrying  off  of  the  house  itself."  The 
state  continuously  tried  to  sell  the 
crumbling  palace  for  cash,  certificates, 
even  tobacco,  but  few  could  afford  a 
three-wing,  brick  and  marble  fixer- 
upper. 

On  Feb.  27,  1798,  a  servant  set  the 
cellar  hay  ablaze  with  a  candle,  and 
soon  the  central  building  was  in  flames. 
The  townspeople  tore  down  the 
colonnades  to  save  the  east  and  west 
wings,  but  the  main  palace  — just  28 
years  old  —  was  completely  destroyed. 

Researchers  surmise  that  the  east 
wing,  which  housed  the  kitchen,  was 
torn  down  soon  after  and  sold  for 
bricks.  The  west  wing,  home  to  stables 
and  the  coach  house,  was  the  only 
original  building  left  standing. 

After  the  fire,  the  state  sold  the 
bricks  and  auctioned  off  parcels  of  the 
land.  The  neighborhood  flourished, 
homes  and  families  moving  in  on  top 
of  the  foundations.  George  Street,  the 
avenue  that  now  dead-ends  into  the 
palace  gates,  was  extended  "right  over 
what  is  the  front  walk  today,"  says 


Hilarie  M.  Hicks,  curator  of  interpreta- 
tion for  Tryon  Palace.  The  remaining 
wing  was  used  for  a  school  and  mission 
church,  and  finally  converted  into 
stucco-covered  apartments. 

But  like  the  stream  of  hostility  that 
flooded  North  Carolina  when  the 
buildings  were  constructed,  a  trickle  of 
appreciation  for  the  once-magnificent 
palace  began  to  seep  through  the 
community. 


THROUGH  YEARS  OF  NEGLECT, 
ROOFS  LEAKED,  PAINT  PEELED, 
AND  GLASS,  MARBLE  AND  METAL 

WERE  STOLEN.  THE  STATE 
CONTINUOUSLY  TRIED  TO  SELL 
THE  CRUMBLING  PALACE  FOR 
CASH,  CERTIFICATES,  EVEN 
TOBACCO,  BUT  FEW  COULD 
AFFORD  A  THREE-WING,  BRICK 
AND  MARBLE  FIXER-UPPER. 


"We  have  some  interesting  things 
in  our  collection,"  says  Hicks,  "that 
showed  that  the  palace  ...  remained  a 
point  of  pride  for  the  local  people." 
Dishes  and  other  items  featuring  the 
palace  have  made  their  way  into  the 
Tryon  Palace  collections. 

By  the  1 920s,  the  itch  to  rediscover 
New  Bern's  colonial  past  had  grown. 
The  townspeople  started  to  celebrate 
their  architecture  and  historical  events, 


particularly  the  palace.  In  1922,  the 
North  Carolina  chapter  of  the  Colonial 
Dames  of  the  American  Revolution 
placed  a  commemorative  plaque  on  the 
wall  of  the  remaining  wing.  In  1929,  a 
local  fund-raiser  and  pageant  raised 
$3,500  for  "the  reconstruction  of  the 
Tryon  Palace." 

Still,  reconstruction  plans  were 
literally  nowhere  near  concrete.  There 
were  more  than  50  buildings  on  the 
property,  Highway  70  and  the  Trent 
River  bridge  passed  over  the  founda- 
tions, and  no  diagrams  or  plans  had 
been  found  to  show  the  dimensions  of 
the  original  building.  Most  importantly, 
there  just  wasn't  enough  money. 

But  in  the  1930s,  the  locals  were 
given  hope  when  President  Franklin  D. 
Roosevelt  established  the  Historic  Site 
and  Monuments  Act  to  preserve  and 
protect  America's  culture  through  the 
Works  Progress  Administration. 

Gertrude  Carraway,  a  journalist 
and  local  historian  who  had  published 
articles  to  raise  interest  in  New  Bern's 
colonial  preservation,  wrote  to  the  U.S. 
Department  of  the  Interior  and  the 
National  Park  Service  in  search  of 
support  for  the  reconstruction.  The 
government  said  it  would  be  considered 
if  and  when  the  program  actually  had 
funds  for  projects. 

Despite  this  gloomy  federal 
prediction,  state  officials  saw  the 
reconstruction  as  important  to  North 
Carolina  and  American  history.  They 
also  saw  it  as  a  wise  business  move  — 
eastern  North  Carolina  needed  some- 
thing that  would  bring  in  the  public  and 
raise  morale  and  revenue.  In  1937, 
North  Carolina's  new  governor,  Clyde 
Hoey,  announced  his  support  for  the 
project,  declaring  the  reconstruction 
one  of  the  major  goals  of  his  term. 

So  with  the  help  of  Fiske  Kimball, 
a  colonial  historian  and  director  of  the 
Philadelphia  Museum  of  Art,  and 
several  other  New  Bern  women, 
Carraway  fired  up  her  campaign.  The 
first  step  was  to  find  John  Hawks' 
original  plans. 

These  were  located  in  the  New 
York  Historical  Society  records  in  New 
York  City,  where  Hawks'  great  grand- 
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May  Gordon  Kellenberger  sits  between  the  governor  and  his  wife 
at  the  opening-day  banquet  of  Tryon  Palace. 


son  had  lived.  A  set  was  also  discovered 
in  the  British  Public  Record  Office  in 
London.  Once  the  plans  were  found, 
Carraway  and  Fiske  sent  a  flurry  of 
articles  to  local  and  national  news 
services,  garnering  national  attention 
for  the  project. 

In  1941,  after  several  exasperating 
years  of  trying  to  drum  up  funds  and 
interest,  a  New  Bern  native  living  in 
Greensboro  announced  her  intention  to 
completely  fund  the  reconstruction. 
Maude  Moore  Latham  set  up  trust 
funds  for  the  project  totaling  $250,000, 
while  her  daughter,  May  Gordon 
Kellenberger,  ensured  that  the  remain- 
der of  her  mother's  estate  went  to  the 
project  after  her  death.  But  the  two 
had  one  condition:  The  state  of  North 
Carolina  had  to  buy  and  maintain 
Tryon  Palace  when  it  was  finished. 

The  bid  was  accepted,  and  in  1945 
the  state  legislature  formed  the  Tryon 
Palace  Commission,  led  first  by 
Latham,  then  Kellenberger. 

The  first  step  was  relocating  the 
homes,  buildings  and  roads.  Then 
archaeologists  began  to  excavate, 
searching  through  shards  of  glass, 
marble,  paint  and  plaster  for  clues  on 
the  makeup  of  the  original  palace.  The 
Boston  firm  of  Perry,  Shaw,  Hepburn, 
Kehoe  and  Dean,  which  managed  the 
rebuilding  of  Colonial  Williamsburg 
in  Virginia,  was  selected  for  the 
reconstruction. 

Researchers  used  historical 
accounts  of  the  palace,  Hawks'  notes, 
letters,  period  descriptions  of  buildings 
and  gardens,  lists  of  Tryon's  personal 
belongings,  and  the  auction  receipts 
from  Martin's  abandoned  effects  to 
piece  together  a  full  portrait  of  the 
palace  as  it  stood  in  the  1 8th  century. 

Members  of  the  Tryon  Palace 
Commission  traveled  to  England  with 
this  information  for  shopping  sprees, 
searching  for  furniture  and  art  that  filled 
their  descriptions.  Items  that  belonged 
to  inhabitants  of  the  palace  or  that  fit 
the  time  period  were  bought,  donated, 
loaned  and  collected.  The  palace,  which 
now  contains  a  valuable  collection  of 
1 8th-century  furniture  and  art,  was 
outfitted  to  the  tiniest  detail:  books, 


pipes,  pens,  clothing,  water  jugs, 
copper  pots,  tureens  and  laundry 
buckets. 

Overall,  the  palace  reconstruction 
cost  just  under  $3  million.  Latham 
donated  a  total  of  $1.1  million,  and  the 
N.C.  legislature  appropriated 
$227,000  for  buying  real  estate.  The 
remainder  was  supported  by  public 
donations.  The  palace  opened  to  the 
public  on  April  9,  1959,  and  is  still  run 


RESEARCHERS  USED  HISTORICAL 
ACCOUNTS  OF  THE  PALACE,  HAWKS' 
NOTES,  LETTERS,  PERIOD 
DESCRIPTIONS  OF  BUILDINGS 
AND  GARDENS,  LISTS  OF  TRYON'S 
PERSONAL  BELONGINGS,  AND 
THE  AUCTION  RECEIPTS  FROM 
MARTIN'S  ABANDONED  EFFECTS 

TO  PIECE  TOGETHER  A  FULL 
PORTRAIT  OF  THE  PALACE  AS  IT 
STOOD  IN  THE  18TH  CENTURY. 


by  the  Tryon  Palace  Commission.  Its 
upkeep  is  funded  by  the  state,  the 
Latham  Trust,  donations  and  monies 
received  from  the  Kellenberger 
Historical  Foundation  and  member- 
ships in  the  Tryon  Palace  Council  of 
Friends. 

But  today  the  palace,  with  its 
marble  mantels,  cast-iron  gates  and 
well-maintained  Latham  and 


Kellenberger  gardens,  is  more  than 
just  a  beautiful  building.  It's  a 
living  history  lesson.  One  of  the 
commission's  goals  is  to  see  that  its 
rooms  tell  tales  of  colonial  culture  and 
the  early  years  of  the  United  States. 

Tryon  Palace  Historic  Sites  and 
Gardens  consist  of  the  palace,  the  John 
Wright  Stanly  house,  the  Dixon- 
Stevenson  house,  the  old  New  Bern 
Academy  museum,  two  gift  shops, 
auditorium,  visitor  center  and  the  other 
historic  homes  located  in  the  neighbor- 
hood. The  commission  is  currently 
restoring  the  Robert  Hay  house,  built 
in  the  early  1800s.  It  also  produces 
workshops,  newsletters,  garden 
lectures,  concerts  and  symposiums. 

"Our  mission  is  preservation  and 
education,  to  teach  North  Carolina 
history  as  it  pertains  to  the  site,"  Hicks 
says.  "I  think  we  as  a  society  have  a 
lot  to  learn  by  understanding  how  the 
people  of  the  past  conceived  their 
world  and  developed  their  world  view. 
It  helps  us  develop  an  understanding  of 
others  —  whether  that  other  is  a  past 
society  or  a  different  group  today. 
Historical  museums  have  a  real  role  to 
play  in  cross-cultural  relations." 

Tryon  Palace  is  doing  its  best  to 
fulfill  that  role.  Though  the  building 
was  once  scorned  as  a  selfish  expense 
and  forgotten  as  a  pile  of  ruins,  today 
it  is  a  showcase  of  early  American  art 
and  culture  —  admired  for  its  aesthetic 
charms  and  its  history  lessons.  □ 
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Lo  many  people,  the  words  "North 
Carolina  Sea  Grant"  are  synonymous 
with  one  name:  B.J.  Copeland. 

Copeland  has  built,  shaped,  led  and 
defended  North  Carolina  Sea  Grant, 
molding  it  into  one  of  the  top  Sea  Grant 
programs  in  the  nation.  Now,  after  more 
than  23  years  as  its  director,  he  is 
stepping  down  from  his  leadership  post. 

A  large-framed,  white-bearded 
Oklahoma  native  with  a  down-home 
style, 
Copeland 
has  made 
his  mark 
from  the 
halls  of 
Congress  to 
the  fishing 
docks  of 
the  North 
Carolina 
coast.  His 


right  places  at  the  right  times  with 
accurate  information. 

Obtaining  sound  scientific  infor- 
mation often  means  tackling  a  problem 
from  more  than  one  angle.  Copeland 
believes  in  the  "team  approach"  and 
constantly  assembles  groups  of 
scientists  from  a  variety  of  research 
disciplines  to  solve  coastal  problems. 

"B.J.  is  a  master  at  finding  the 
right  mix  of  research,  education  and 


B.J.s  Fa 

'  By  Kathy  Hart 


arewe 


ll 


message  in 

all  venues  is  the  same:  University 
research  can  and  should  respond  to  the 
needs  and  problems  of  our  coastal 
region  and  its  people. 

With  Copeland  at  the  helm,  North 
Carolina  Sea  Grant  never  shies  away 
from  the  controversial  or  complicated 
issues  that  face  the  Tar  Heel  coast.  It 
is  Sea  Grant's  role  to  provide  the 
middle  ground  and  the  scientific 
answers  that  others  can  use  to  quiet 
the  controversy  and  to  make  better 
decisions. 

Consequently,  Sea  Grant  has  acted 
as  mediator  or  information  broker  when 
state  officials,  citizens  and  advocacy 
groups  have  argued  over  commercial 
fishing  regulations,  recreational  fishing 
licenses,  water  quality  issues,  shellfish 
problems,  coastal  management  issues 
and  more. 

To  keep  Sea  Grant  abreast  of  the 
issues  and  responsive  with  its  research, 
Copeland  has  attended  more  public 
hearings,  meetings,  conferences  and 
workshops  than  a  fish  has  scales.  He 
works  tirelessly,  often  10-  and  12-hour 
days,  to  ensure  that  Sea  Grant  is  at  the 


advisory  service  skills  to  solve  a 
marine  or  coastal  problem,"  says  Jim 
Cato,  director  of  the  Florida  Sea  Grant 
Program  and  president  of  the  Sea  Grant 
Association. 

But  Copeland  doesn't  determine 
Sea  Grant's  research  needs  and  funding 
priorities  alone.  All  research  projects 
are  subject  to  a  review  process  that 
includes  as  many  as  eight  critiques  by 
peers,  management  personnel  and, 
ultimately,  the  National  Sea  Grant 
College  Program  office  in  Silver 
Spring,  Md. 

"It's  a  rigorous  process,"  says  Ron 
Hodson,  North  Carolina  Sea  Grant's 
associate  director.  "But  B.J.  and  I 
believe  that  peer  review  is  the  best  way 
to  assemble  a  high-quality,  cutting- 
edge  research  program." 

When  Copeland  isn't  responding 
to  problems,  he  is  looking  for  research 
projects  and  extension  efforts  with 
potential  economic  payoffs  for  the 
coastal  region.  As  a  result  of  Sea  Grant 
funding: 

♦  More  than  1 8  Tar  Heel  aquacul- 
turists  are  netting  1  million  pounds  of 


hybrid  striped  bass  worth  $2.5  million. 
Ten  years  ago,  this  aquaculture  industry 
was  nonexistent. 

♦  Thousands  of  people  have  been 
able  to  build  homes  on  poorly  draining 
coastal  soils  using  alternative  septic 
systems. 

♦  Extension  specialists  introduced 
the  seafood  industry  to  cryogenic 
freezing,  commercial  fishermen  to  the 
skimmer  trawl  and  crab  shedding 

techniques, 
oyster 

leaseholders 
to  maricul- 
ture  innova- 
tions and  the 
construction 
industry  to 
hurricane- 
resistant 
building 
techniques 
that  saved 
homeowners  money  and  property. 

Other  Sea  Grant  projects  had 
policy  and  management  benefits. 
Sea  Grant  has  been  instrumental  in 
providing  research  to  better  manage 
fisheries  and  other  coastal  resources, 
improve  building  codes,  plan  water 
uses  and  regulate  water  quality. 

Proud  of  Sea  Grant's  accomplish- 
ments and  its  dedicated  staff  of 
professionals,  Copeland  assuredly 
stands  up  at  any  speaking  engagement 
and  tells  his  audience  that  it  costs  each 
Tar  Heel  taxpayer  30  cents  a  year  to 
operate  the  North  Carolina  Sea  Grant 
Program.  Then  he  explains  the 
program's  research  and  extension 
projects  and  offers  to  give  30  cents 
to  all  who  feel  they  aren't  getting  their 
money's  worth. 

He's  never  forfeited  a  cent. 
No  one  knows  better  the  worth  and 
benefit  of  the  Sea  Grant  network  to  the 
nation  than  Copeland.  He  was  part  of  a 
small  group  of  Sea  Grant  directors  who 
spent  endless  hours  on  Capitol  Hill 
during  the  1980s  telling  Congress  and 
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large-frame  J,  white- 
bearded  Oklahoma  native 
with  a  down-home  style, 
Copeland  has  made  his  mark 
from  the  halls  of  Congress 

to  the  fishing  docks  of 
the  North  Carolina  coast. 
His  message  in  all  venues 
is  the  same: 
University  research  can 
and  should  respond 
to  the  needs  and  problems 
of  our  coastal  region 
and  its  people. 


its  staff  of  Sea  Grant's  merits  and 
payoffs  and  securing  the  program's 
future  despite  presidential  recommen- 
dations for  its  elimination. 

"B.J.  is  one  of  several  people  who 
deserve  most  of  the  credit  for  the 
existence  of  the  Sea  Grant  Program 
today,"  Cato  says.  "His  skills  in 
helping  guide  the  national  program 
through  a  decade  of  zero  budget 
recommendations  to  the  present  when 
Sea  Grant  is  a  recommended  and 
successful  program  is  appreciated  by 
university  administrators,  scientists, 
industry  and  citizen  groups  across  the 
nation." 

Unquestionably,  Copeland  is  a 
leader. 

He  never  hesitates  to  step  forward 
to  volunteer  his  services,  time  and 
expertise.  He  has  been  president  of  the 
Sea  Grant  Association  and  director  of 
the  Cooperative  Institute  of  Fisheries 
Oceanography  and  the  Mid-Atlantic 
Regional  Marine  Research  Program. 
He  was  a  member  of  the  N.C.  Marine 


Fisheries  Commission  and  the  N.C. 
Marine  Science  Council.  He  has 
served  on  the  N.C.  Fisheries  Morato- 
rium Steering  Committee  and  on  the 
board  of  directors  of  the  National 
Coastal  Resources  Research  and 
Development  Institute. 

Copeland  has  been  a  member  of 
countless  scientific  review  teams, 
reviewed  hundreds  of  research 
proposals  and  served  on  more  na- 
tional, state  and  university  committees 
than  he  can  remember.  Because  of  his 
leadership,  vision  and  longevity,  he 
has  been  instrumental  in  developing 
the  National  Sea  Grant  Program's 
strategic  plan  for  the  21st  century. 

"By  anyone's  measure,  the  North 
Carolina  Sea  Grant  College  Program 
is  among  the  upper  echelon  of  this 
national  network,"  says  Ron 
Dearborn,  director  of  the  Alaska  Sea 
Grant  Program  and  president-elect  of 
the  Sea  Grant  Association.  "Regard- 
less of  the  talent  embedded  in  the 
faculty  of  the  universities  served  by  a 


Sea  Grant  program,  I  know  of  no 
program  in  the  network  that  has  risen 
to  the  upper  echelon  without  top 
quality  leadership. 

"It  is  the  demonstrated  ability  of 
B.J.  Copeland  that  makes  him  so 
valuable  to  the  Sea  Grant  network, 
both  on  behalf  of  the  association  and 
in  building  an  important  component 
of  the  network  in  North  Carolina." 

"I  can  think  of  no  one  with  more 
energy,  vision,  wisdom  or  leadership 
capability  than  B.J.  Copeland,"  says 
Jim  Murray,  North  Carolina  Sea 
Grant's  Marine  Advisory  Service 
director.  "He  has  given  more  to  Sea 
Grant  nationally  and  in  North 
Carolina  than  it  can  ever  give  back." 

Hodson  agrees. 

"B.J.  has  clearly  made  the 
North  Carolina  Sea  Grant  program 
what  it  is  today,"  Hodson  says. 
"No  one  could  have  done  a  better 
job  of  building  and  sustaining  this 
program."  □ 
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\(^ith  Copeland  at  the  helm, 
North  Carolina  Sea  Grant 
never  shies  away  from 

the  controversial  or 
complicated  issues  that 
face  the  Tar  Heel  coast. 
It  is  Sea  Grant's  role 
to  provide  the 
middle  ground  and 
the  scientific  answers 
that  others  can  use 
to  quiet  the  controversy 
and  to  make 
Letter  decisions. 


Just  B.J. 


What  will  I  miss  about  B.J. 
Copeland? 

His  laughter. 

Whether  on  the  phone  or  in  a 
meeting,  his  boisterous  belly  laugh 
can  be  heard  resonating  through  the 
halls  of  the  1911  Building. 

His  laugh  is  characteristic  of  a 
man  with  a  positive  attitude  and  a  zest 
for  life.  To  those  who  know  him,  he's 
"B.J."  Rarely  formal  and  never 
pretentious,  he  is  most  comfortable  in 
blue  jeans,  a  plaid  shirt  and  cowboy 
boots. 

B.J.'s  affable  personality, 
unassuming  style  and  readiness  with  a 
story  or  joke  make  him  popular  among 
scientists,  politicians,  resource 
managers,  fishermen  and  regular  folk. 
His  ability  to  entertain  and  enlighten 
make  him  a  popular  speaker  before 
groups  ranging  from  garden  clubs  to 
sportfishing  groups. 


Because  of  his  open,  easygoing 
manner,  BJ's  list  of  friends,  acquain- 
tances and  colleagues  seems  endless.  If 
I  need  a  contact  for  a  Coastwatch  story 
or  a  reviewer  for  a  manuscript,  he  has 
just  the  person.  His  memory  for  names 
is  remarkable.  On  at  least  two  occa- 
sions at  Sea  Grant  gatherings  of  more 
than  100  people,  I've  seen  him  intro- 
duce everyone  in  the  room,  some  of 
whom  he  had  met  only  an  hour  earlier, 
by  first  and  last  name. 

B  J.  truly  enjoys  people  and  has  a 
genuine  concern  for  his  fellow  humans. 
In  recent  summers,  he  has  taken  the 
youth  of  his  church  to  Appalachia  to 
repair  and  improve  the  homes  of  people 
who  are  less  fortunate.  And  he  has  been 
involved  in  numerous  other  church- 
oriented  service  projects  for  the 
community. 

During  the  summer,  B.J.  shares 
the  bounty  of  his  large  garden:  toma- 
toes, cucumbers,  beans,  potatoes, 
lettuce  and  more.  Never  far  from  his 
Oklahoma  farm  roots,  he  also  raises 


cows,  chickens,  rabbits  and  pigs  on  his 
28-acre  Green  Level  farm.  Cartons  of 
farm-fresh  eggs  have  appeared  on  my 
desk  with  regularity. 

Like  the  farmer  he  is,  B.J.  speaks 
with  simplicity  and  frankness.  He 
never  relies  on  bureaucratic  lingo  or 
scientific  jargon  to  make  his  point.  He 
is  a  master  at  translation,  making 
complicated  scientific  material  easy  to 
understand. 

And  he  can  always  see  the  bigger 
picture,  how  small  or  obscure  discov- 
eries have  meaning  and  importance  in 
the  puzzle  of  scientific  knowledge. 
With  ease  and  clarity,  he  can  explain 
how  the  water  circulation  in  Pamlico 
Sound  affects  the  number  of  baby 
spot,  croaker  and  flounder  arriving  in 
estuarine  nurseries  and  what  that 
means  to  fisheries  managers. 

When  I  can't  understand  a 
scientific  explanation  or  research 
impact,  I  walk  across  the  hall  to  B.J.'s 
office  and  plop  down  in  a  chair  for  a 
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jfrawc/  of  Sea  Grant's  accomplishments  and  its  dedicated  staff 
of  professionals,  Copeland  assuredly  stands  up  at  any  speaking 
engagement  an  d  tells  h  is  audience  that  it  costs  each  Tar  Heel 

taxpayer  30  cents  every  year  to  operate  the  North  Carolina 
Sea  Grant  Program.  Then  he  explains  the  program  's  research 
and  extension  projects  and  offers  to  give  30  cents  to  all 
who  feel  they  aren  't  getting  their  money  's  worth. 


20-minute  lesson  in  fisheries 
biology,  estuarine  ecology  or  what- 
ever topic  frustrates  me. 

His  quest  for  excellence  and  his 
commitment  to  a  strong  work  ethic 
affect  all  who  work  for  him. 

He  gives  his  "all"  to  Sea  Grant 
and  expects  no  less  from  the  rest  of 
us.  We  give  no  less  in  return. 

For  his  staff,  his  door  is  always 
open.  We  rarely  set  appointments, 
instead  catching  him  in  the  hall,  at 
the  coffeepot  or  between  phone  calls 
at  his  desk.  Like  the  proverbial  father 
he  often  is  to  us,  he  always  listens  to 
our  problems  and  ideas,  offering 
sound  advice  and  encouragement. 

"He  never  places  a  ceiling  on 
our  creativity,"  says  Lundie  Spence, 
Sea  Grant's  marine  education 
specialist.  "And  that  kind  of  freedom 
is  important  and  inspiring.  It  makes 
you  push  yourself  to  the  very  edge  of 
your  capabilities  and  sometimes 
beyond. 

"He  always  tells  us  if  you  take 
risks  and  try  new  things,  you'll 
probably  make  some  mistakes  along 
the  way,"  she  says.  "That's  OK, 
because  if  you  don't  make  mistakes, 
then  you'll  never  have  tried  anything 
new.  But  he  also  doesn't  expect  us  to 
make  the  same  mistakes  twice.  He 
expects  us  to  learn  from  our  errors 
and  make  adjustments." 

She's  right. 

B.J.  always  pushes  us  to 
succeed,  to  experiment,  to  see  the 
possibilities  and  the  positives.  Yet 
we  also  always  know  he  is  there  to 
catch  us  if  we  fall  or  stumble.  That, 
too,  is  reassuring. 

I  have  worked  for  B.J.  for  more 
than  15  years.  It's  a  rarity  for  a 
person  to  work  anywhere  that  long. 
But  I  have  done  so  gladly  and  for 
two  specific  reasons.  One,  I  believe 
strongly  in  the  Sea  Grant  concept  — 
answering  the  needs  of  the  people  of 
coastal  North  Carolina  with  research, 
extension  and  education  projects. 

Second,  I  believe  in  B.J.  and  the 
leadership  he  has  provided.  I  proudly 
say  I  work  at  North  Carolina  Sea 


Grant  because  he  has  made  it  a  high 
quality  program  based  on  the  profes- 
sional principles  of  integrity,  excel- 
lence and  hard  work. 

I  can't  imagine  Sea  Grant  without 

B.J. 

He  leaves  behind  an  enormous 


void  that  will  be  hard  for  anyone  to  fill. 

The  staff  and  I  wish  him  the  best 
for  his  future.  And  we  hope  that  he 
leaves  secure  in  the  knowledge  that  he 
has  taught  us  well  and  that  we  will 
continue  to  make  North  Carolina  Sea 
Grant  the  best  it  can  be.  □ 
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Illustration  by  Consie  Powell 


When  most  people  summon  an 
image  of  a  wild  cat,  they  see  a  fiery- 
furred  tiger  padding  through  a  dappled 
Indian  forest.  Or  perhaps  a  pride  of 
lions  lounging  under  an  umbrella  tree 
on  an  African  plain.  Or  maybe  an 
emerald-eyed  jaguar  perched  in  a  tree 


in  a  South  American  rain  forest. 

But  how  many  of  us  conjure  up  a 
vision  of  a  pint-sized  bobcat  crouching 
in  North  Carolina  marsh  grasses? 

Though  bobcats  (Felis  rufus)  thrive 
in  North  America,  few  people  actually 
ever  see  these  elusive  felines  or  know 


very  much  about  them.  They  are 
literally  under  our  noses  but  out  of  our 
sight  —  possibly  because  they  are 
active  at  night  or  because  they  are 
experts  at  hiding. 

The  spotted  brownish  fur  that 
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provides  excellent  camouflage  for 
stalking  prey  also  keeps  the  cat  well 
hidden  from  human  eyes.  Bobcats 
blend  in  well  with  the  grasses,  forest 
underbrush  and  other  areas  of  dense 
vegetation  they  prowl. 

That  fur,  however,  once  made  the 
little  predator  more  attractive  as  prey 
for  humans.  In  1973,  the  Convention 
on  International  Trade  in  Endangered 
Species  (CITES)  banned  the  trade  of 
spotted  cat  furs  —  cheetah,  leopard  and 
ocelot  —  and  the  fur  industry  sought 
look-alike  species  to  fill  the  void  in  the 
market.  It  found  the  river  otter  and  the 
bobcat. 

According  to  Perry  W.  Sumner, 
furbearer  project  leader  for  the  N.C. 


Wildlife  Resources  Commission, 
industry  interest  in  bobcat  fur  has 
waned  because  readily  available  species 
with  more  supple  skins,  such  as  nutria 
and  beaver,  can  be  dyed  to  resemble 
any  spotted  cat. 

Sumner  also  points  out  that  fewer 
trappers  and  hunters  find  the  bobcat  a 
lucrative  or  attractive  quarry,  though  a 
handful  of  people  do  still  hunt  the  cats 
for  pelts  or  trophies.  (Bobcat  meat  is 
edible  but  of  poor  quality,  so  the  cats 
are  not  in  danger  of  being  hunted  for 
food.) 

Though  the  fur  trade  has  never 
really  threatened  the  population,  the  fall 
from  hunting  favor  can  be  only  good 
news  for  the  cat's  numbers.  More 


important,  Sumner  says,  is  what 
humans  are  doing  to  the  land.  In  what 
seems  a  paradox,  bobcats  have  moved 
into  areas  most  predatory  animals 
normally  flee. 

The  reason?  Forests  have  been  cut 
for  timber  or  development. 

"That  creates  perfect  bobcat 
habitat.  It  gives  them  a  flush  of  small 
animals  to  feed  on,"  Sumner  says. 

When  land  is  cleared,  brush  and 
young  trees  take  over,  creating  browse 
for  small  animals.  Land  cleared  for 
farming  is  attractive  for  bobcats  as  well 
because  rodents  and  rabbits  seek  out 
the  grain  and  other  crops  and  concen- 
trate near  the  farms. 

Sumner  points  out  a  second  reason 
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for  the  bobcat's  move  into  areas 
populated  by  humans.  "In  suburban 
areas  in  the  country,  there's  more 
protection  for  the  cats  than  in  the  open 
country  because  there's  less  hunting 
allowed." 

Traditionally,  bobcats  in  North 
Carolina  have  avoided  the  state's 
heavily  populated  counties  and  concen- 
trated in  the  Coastal  Plain  and  Moun- 
tains. 

"In  years  past,  these  were  the  areas 
of  the  state  with  large  tracts  of  unal- 
tered habitat,"  Sumner  says.  "It  appears 
that  habitat  conditions  have  improved, 
and  bobcats  have  expanded  their  range 
into  other  portions  of  the  state  in 
response." 

The  cat's  habitat  requirements  are 
simple  —  some  forested  or  brushy  land 
for  cover  and  partially  open  country 
where  it  can  hunt  for  small  animals  — 
and  a  variety  of  habitats  fills  these 
needs.  Bobcats  can  survive  in  thickets, 
swamps  and  pocosins,  rocky  or  brushy 
lands,  woodlands  and  pine  forests, 
timbered  mountains,  deserts,  farm 
country  and  even  the  outskirts  of  cities 
and  towns. 

Because  it  can  live  in  diverse 
habitats,  the  bobcat  ranges  over  more  of 
the  United  States  than  North  America's 
other  two  wild  cats:  the  cougar  (Felis 


concolor)  and  the  lynx  {Felis  lynx). 
Although  the  cougar  stays  close  to  the 
rocky  terrain  from  southern  Canada  to 
southern  South  America  and  the  lynx 
requires  the  snowy  climes  of  the 
northern  states,  Alaska  and  Canada,  the 
bobcat  is  at  home  from  southern 
Canada  to  southern  Mexico. 

Though  bobcats  (Felis  rufus) 
thrive  in  North  America, 
few  people  actually  ever  see  these 
elusive  felines  or  know  very  much 
about  them.  They  are  literally 
under  our  noses  but  out  of  our 
sight  —  possibly  because  they 
are  active  at  night  or  because 
they  are  experts  at  hiding. 

In  eastern  North  Carolina,  pocosins 
—  swamps  in  upland  coastal  regions  — 
are  favorite  habitats  because  of  the 
resident  marsh  rabbits.  But  bobcats  will 
also  wander  to  beach  dunes,  freshwater 
marshes,  swamp  forests  and  savannas 
where  small  rodents  and  rabbits  are 
plentiful  and  cover  vegetation  available. 

The  first  distribution  map  for 
bobcats  in  North  Carolina  was  drawn  in 
1955.  Except  for  a  handful  of  cats  in 
Anson,  Richmond  and  Montgomery 
counties,  the  population  falls  clearly  in 


the  Mountains  and  Coastal  Plain. 

A  map  compiled  in  1981  demon- 
strates how  North  Carolina's  economic 
prosperity  and  associated  building 
boom  benefited  the  species.  The  cat 
shows  up  in  all  but  1 1  counties  in  the 
Piedmont. 

Sumner  has  just  updated  the  map, 
and  it's  no  surprise  to  him  that  bobcats 
now  inhabit  the  entire  state.  To  come  to 
that  conclusion,  he  plotted  locations 
where  trappers  and  hunters  had 
harvested  the  cats. 

Determining  their  numbers  is 
another  story.  Because  of  their  secre- 
tive lifestyles,  the  cats  are  almost 
impossible  to  count,  Sumner  says. 

Thanks  to  CITES  requirements, 
wildlife  officials  do  know  the  number 
of  cats  commercially  harvested.  The 
bobcat  is  listed  in  the  treaty  as  a 
nonthreatened  game  species  that  must 
be  monitored  to  ensure  its  population 
remains  healthy.  Pelts  must  be  tagged 
before  sale  and  export,  and  the  number 
of  these  tags  can  alert  officials  to 
species  potentially  at  risk  of  overhar- 
vesting. 

The  bobcat  season  runs  from  the 
middle  of  October  until  the  end  of 
February,  and  currently  there  is  no  bag 
limit.  Though  the  precise  numbers  are 
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My 

When  a  friend  and  I  camped 
on  Bear  Island  for  a  few  days  in  the 
summer  of  1989, 1  didn't  expect  to 
see  a  bobcat  there.  In  fact,  I  didn't 
even  know  at  the  time  that  bobcats 
lived  anywhere  near  our  coast.  I 
was  more  interested  in  snapping 
photos  of  turtles'  nests  and  sunrises. 

But  early  on  our  second 
morning,  as  we  walked  over  the 
dune  from  our  campsite  toward  the 
ocean,  my  friend  espied  one  of  the 
fleet-footed  felines  scooting  away 
from  us  across  the  sands. 


"Bobcat!"  my  friend  yelled.  "I  just 
saw  a  bobcat!" 

I  whirled,  followed  the  line  of  the 
outstretched  arm  before  me  and  raised 
my  camera  to  aim  and  shoot.  But  the 
cat  was  gone. 

We  found  tracks  farther  down  the 
beach  that  afternoon,  and  I  rued  my 
missed  opportunity.  I  wondered  how 
many  campers  before  me  had  seen  — 
or  almost  seen  —  one  of  these  reclu- 
sive creatures. 

That  night  every  rustling  noise 
outside  the  tent  sounded  to  me  like  a 


bobcat  on  the  prowl,  but  we  saw  no 
more  signs  of  a  feline  visit. 

In  the  years  since,  I  have  often 
thought  about  this  experience  and 
finally  decided  that  I  shouldn't  feel 
cheated.  Like  all  wild  animals,  a 
bobcat  deserves  its  space  and  its 
distance  from  humans. 

Even  so,  now  that  I  know 
bobcats  and  people  in  North 
Carolina  are  inhabiting  more  of  the 
same  space,  I  hope  for  another 
chance  to  glimpse  a  bobbed  tail 
in  retreat.  □       —  Doun  Daemon 
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Bobcat  Distribution 

Information  courtesy  of  the  N.C  Wildlife  Resources  Commission 


1955  North  Carolina  Bobcat  Distribution 


1981  North  Carolina  Bobcat  Distribution 


1996  North  Carolina  Bobcat  Distribution 


North  Carolina's  economic  boom  in  recent  decades  has  encouraged 
not  only  people  but  also  bobcats  to  move  in. 


not  known,  officials  believe  that  the 
cats  are  plentiful  enough  not  to  be 
threatened  by  hunting  and  trapping. 

"You  can  have  them  around  and 
not  know  it,"  Sumner  says.  "It's 
obvious  they're  expanding  their  range 
because  people  are  seeing  them  now." 

Even  he  is  not  immune  to  the 
surprise  of  seeing  bobcats  that  have 
come  out  of  hiding.  While  sitting  in  a 
deer  stand  in  Jones  County  in  1993,  he 
spotted  five  baby  animals  cavorting  in  a 
path.  His  first  thought  was  that 
someone's  boxer  puppies  had  gotten 
loose  —  then  he  saw  the  mother  bobcat. 

Sumner  believes  that  experiences 
like  his  will  become  more  frequent,  but 
people  need  not  worry. 

"Encounters  with  bobcats  are  most 
likely  to  be  extremely  brief  with  the 
animal  escaping  quickly,"  he  says. 
"Any  bobcat  that  does  not  immediately 
leave  should  be  treated  as  abnormal  and 
possibly  rabid." 

He  adds,  though,  that  rabid  bobcats 
are  rare.  In  the  past  few  years  in  North 
Carolina,  there  have  been  only  a  few 
reports  of  bobcats  with  rabies  biting 
people  or  pets. 

In  most  cases,  a  bobcat  would 
rather  flee  the  scene  than  stay  and  get 
cozy  with  a  human  being  —  its  only 
real  enemy.  If  human  and  bobcat  do 
tussle,  the  human  is  at  a  distinct 
disadvantage.  The  compact  and 
muscular  "wildcat"  is  the  stuff  of  Wild 
West  legends:  a  ferocious  fighter  that 
can  fend  off  a  whole  pack  of  hunting 
dogs. 

About  three  times  the  size  of  an 
average  house  cat,  the  bobcat  is  more  a 
stocky  wrestler  than  a  sleek  racer.  The 
smallest  of  the  three  native  North 
American  wild  cats,  it  weighs  an 
average  of  22  pounds,  though  some 
individuals  in  the  northern  part  of  the 
range  can  reach  50  pounds  or  more.  The 
bobcat's  body  ranges  from  12  to  18 
inches  high  and  24  to  42  inches  long, 
with  a  stubby  tail  of  4  to  8  inches.  That 
cropped  or  "bobbed"  tail  is  most  likely 
the  reason  for  the  cat's  name. 

Scientists  have  identified  1 1 
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geographic  subspecies  of  bobcat.  Two 
live  in  North  Carolina:  the  eastern 
bobcat  (Lynx  nifus  rufus  )  in  western 
and  central  parts  of  the  state  and  the 
Florida  bobcat  [Lynx  rufus  floridanus) 
in  the  eastern  areas.  According  to 
Sumner,  the  subspecies  are  so  close  in 
appearance  that  they  are  almost 
indistinguishable. 

The  bobcat's  coat  varies  from 
light  buff  to  reddish  brown,  but  all  the 
animals  are  marked  by  spots  and  bars 
in  black  or  dark  brown.  Their  faces 
bear  black  and  white  markings  and  are 
rimmed  by  a  ruff  of  fur  on  the  sides. 
Bobcats'  tails  are  white  underneath 
and  tipped  in  black,  and  the  backs  of 
their  ears  are  black  with  white 
splotches.  The  bobcat's  northern 
cousin,  the  lynx,  has  a  plainer  coat, 
denser  fur  and  a  body  built  for  chasing 
hares  across  snow-blanketed  fields: 
shorter  tail,  longer  legs,  bigger  feet 
and  furrier  foot  pads. 

Ear  tufts  are  another  of  the  lynx 
and  bobcat's  distinguishing  features. 
Though  not  as  long  and  bushy  in  the 
bobcat,  the  tufts  still  serve  the  same 
purpose:  They  pick  up  vibrations  and 
help  the  cat  locate  its  prey.  Acute 
hearing  along  with  keen  vision  — 
some  folks  say  a  bobcat  can  see  a 
mouse  1 00  feet  away  —  arm  the  cat 
well  for  its  nightly  hunts. 

All  of  those  features  combine  to 
create  an  efficient  stalker  and  pouncer. 
Under  cover  of  darkness  and  hidden 
by  camouflage,  the  patient  bobcat  lies 
in  wait  for  or  creeps  silently  through 


underbrush  after  unsuspecting  prey. 
Once  it  detects  dinner  nearby,  the 
stealthy  cat  attacks  with  front  legs  and 
paws  stretched  out  and  claws  extended 
to  seize  its  meal.  Though  bobcats  can 
run  close  to  15  mph  to  chase  prey, 
they  generally  wait  until  the  animal 
comes  within  striking  distance  —  up 
to  12  feet  —  to  pounce. 

If  human  and  bobcat  do  tussle, 

the  human  is  at  a  distinct 
disadvantage.  The  compact  and 
muscular  "wildcat"  is  the  stuff 
of  Wild  West  legends:  a  ferocious 
fighter  that  can  fend  off 
a  whole  pack  of  hunting  dogs. 

This  hunting  technique  is  particu- 
larly well  suited  for  taking  a  variety 
of  small  animals  such  as  mice,  rats, 
gophers,  shrews,  voles,  squirrels, 
ground  birds  and  the  bobcat's  favorite: 
rabbits.  However,  the  cats  will  take 
whatever  is  abundant  and  have  been 
known  to  eat  porcupines,  beaver, 
opossum,  turkey  and  even  adult  deer. 

The  cat's  predation  on  rodents 
actually  benefits  humans  by  keeping 
populations  of  the  pesky  critters  in 
check.  Though  bobcats  do  take  some 
game  animals,  the  overall  impact  is 
minimal  and  no  threat  to  hunters' 
sport.  Ranchers  need  not  worry  either; 
the  cats  rarely  take  domestic  livestock. 
Once  much  maligned  as  a  pest,  the 
bobcat  carried  a  bounty  of  $10  a  head; 
it  was  abolished  in  1968. 


Bobcats  breed  in  late  February  or 
March,  and  the  kittens  are  born  in  April 
or  May.  Like  those  of  house  cats,  litters 
range  from  as  few  as  one  to  as  many  as 
five  kittens,  which  are  weaned  in  about 
two  months.  They  begin  hunting  with 
their  mother  at  3  to  5  months. 

After  this  early  dependency, 
bobcats  will  live  a  mostly  solitary  life 
for  their  12  to  15  years.  They  spend 
their  days  in  hidden  dens  and  then  roam 
up  to  five  miles  every  night  in  search  of 
food.  Except  in  rare  cases,  the  only 
time  adults  tolerate  each  other  is  when 
mating. 

The  size  of  a  bobcat's  territory  will 
vary  in  different  seasons,  depending  on 
abundance  of  prey.  If  prey  populations 
crash,  however,  the  bobcat  is  not  averse 
to  picking  up  stakes  and  moving  to  new 
terrain.  Males  have  larger  home  ranges, 
often  overlapping  those  of  several 
females  to  ensure  exclusive  access  to 
these  females  and  thus  mating  success. 

An  intruder  will  receive  fair 
warning  of  a  cat's  territory.  Bobcats 
deposit  urine,  feces  and  anal  gland 
secretions,  and  scrape  deep  marks  in 
the  ground  on  trails  to  define  their 
areas.  If  intruders  ignore  these  signs, 
they  will  encounter  an  extremely 
aggressive  opponent  who  uses  a  variety 
of  body  postures,  facial  expressions  and 
vocalizations  to  give  further  warning. 
Like  all  small  cats,  bobcats  lack  the 
necessary  vocal  apparatus  to  roar,  but 
they  can  hiss,  spit,  growl,  scream  and 
caterwaul.  And  when  not  feeling 
threatened,  they  can  even  purr.  □ 


Carolina  Cougars? 


Over  the  past  several  years, 
several  Coastwatch  readers  in  the 
Coastal  Plain  have  called  us  to  ask 
for  information  about  the  Carolina 
cougar  and  to  report  having  spotted 
one.  But  according  to  Perry 
Sumner,  what  these  folks  have  seen 
are  probably  captive  big  cats  that 


have  escaped  or  been  turned  loose. 

At  one  time,  the  cougar  —  also 
called  panther  or  mountain  lion  —  did 
roam  North  Carolina  from  mountains 
to  coast  as  part  of  its  extensive  range. 
Once  common  across  the  United 
States,  cougars  now  inhabit  the  western 
states  with  isolated  populations  in  a 


few  other  areas,  including  Florida. 

Rumors  about  Carolina  cougars 
still  crop  up  now  and  then,  but 
wildlife  officials  have  long  believed 
the  species  extirpated  from  the  state. 
The  last  valid  reports  of  cougars 
killed  in  North  Carolina  date  to  the 
1880s.  □  — Daun  Daemon 
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The  Oyster  Shucker 's  Song 


By  David  Cecelski 


I  never  miss  a  Mill  Creek  oyster 
festival.  Since  1973,  the  fire-and- 
rescue  squad  at  this  Newport  River 
community  has  served  up  the  finest 
oysters  on  Earth  the  first  Saturday  in 
November.  You'll  find  great  platefuls 
of  fried  fish  and  brimming  kettles  of 
clam  chowder,  but  I  recommend  you 
head  straight  to  the  oyster  shucking 


shed.  If  you're  lucky  you'll  taste  one 
of  the  saltiest,  most  delectable  oysters 
harvested  in  North  Carolina  -  one 
taken  from  the  Newport  River. 

I  know,  I  know.  You  think  your 
local  oysters  are  better  than  the 
Newport  River's.  I  know  you  folks 
around  Rose  Bay,  Bay  River  and 
Stumpy  Point  are  mighty  proud  of 
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your  oysters.  You  Brunswick  County 
old-timers  boast  on  yours  too.  And 
down  at  New  River,  you  all  act  like 
you  invented  the  oyster.  But  even 
though  I  know  you're  all  wrong  — 
Newport  River  oysters  are  the  best  —  I 
don't  mind  people  standing  up  for  their 
homegrown  shellfish.  I'm  glad  to  argue 
oysters  with  anybody  so  long  as  it 
involves  plenty  of  shucking  and 
sampling. 

There's  only  one  problem:  Oysters 
have  practically  vanished  in  North 
Carolina.  We're  all  arguing  about 
oysters  that  we  used  to  have  but  don't 
anymore.  A  century  ago,  Carolina 
watermen  harvested  nearly  2.5  million 
bushels  of  the  tasty  bivalves  a  year. 
Last  year,  our  watermen  harvested  less 
than  2  percent  of  that  amount,  a  mere 
42,000  bushels.  We  don't  have  a  single 
oyster  cannery  left.  Coastal  restaurants 
import  oysters  from  the  Gulf  of 
Mexico.  And  even  at  the  Mill  Creek 
festival,  the  fire-and-rescue  squad  has 
to  look  beyond  the  Newport  River  to 
feed  us  hungry  hordes  of  oyster  lovers. 

What  happened  to  our  oysters? 
The  complicated  answer  involves  a  mix 
of  ecological,  economic  and  manage- 
ment factors.  Without  question,  though, 
the  turning  point  in  our  state's  oyster 
fortunes  came  in  the  1890s.  You'll 
never  hear  a  more  colorful  chapter  in 
coastal  history  than  that  of  the  oyster 
boom  of  the  1 890s,  but  you  might  also 
never  hear  of  a  period  that  sounds  more 
like  our  own. 

In  1880,  the  U.S.  oyster  industry 
was  concentrated  in  the  Chesapeake 
Bay.  That  year,  Maryland  watermen 
gathered  more  than  10  million  bushels, 
100  times  the  Carolina  harvest.  A 
Norfolk  company  opened  a  steam 
cannery  at  Ocracoke  in  1877,  but  it 
was  hardly  typical.  Most  Carolina 
watermen  tonged  oysters  just  to  feed 
their  families.  Outer  Banks  fishermen 
did  barter  them  for  corn  with  farmers 
every  fall,  and  a  few  wagoners  carted 
oysters  to  the  Piedmont.  But  oysters 
still  had  so  few  markets  that  Pamlico 
Sound  watermen  raked  up  small  ones, 


not  bothering  to  shuck  them,  and  sold 
them  for  a  few  cents  a  bushel  to  lime 
kilns. 

The  Carolina  oyster  industry 
began  its  ascent  in  the  1880s.  With 
Chesapeake  Bay  stocks  already 
diminishing,  the  Baltimore  canneries 
began  to  look  south.  The  Bair  Broth- 
ers opened  a  branch  plant  in  New  Bern 
in  1881,  but  it  was  the  Moore  &  Brady 
oyster  cannery  at  Union  Point  that 
became  the  first  real  success.  By  1888, 
Moore  &  Brady  hired  500  shuckers  at 
peak  season,  making  it  New  Bern's 
largest  employer.  Its  workers  shucked 
as  many  as  2,000  bushels  a  day. 
Virginia  canneries  also  began  to  send 
"buy  boats"  south.  They  bought 
oysters  from  Carolina  watermen,  then 
carried  them  back  to  Norfolk  for 
shucking,  canning  and  selling  as 
"Chesapeake  Bay  oysters." 

The  potential  for  the  Carolina 
oyster  industry  seemed  limitless.  In 
1 886,  a  surveyor  named  Francis 
Winslow  charted  10,000  acres  of 
natural  oyster  beds  in  state  waters.  His 
report  on  the  Newport  River  estuary 
was  typical.  Winslow  described  "large 
and  thickly  stocked  beds ...  extending 
nearly  across  the  river."  He  counted  a 
whopping  403  acres  of  oyster  beds  in 
the  Newport,  so  many  that  he  found  it 
more  practical  to  sketch  where  oysters 
were  not  than  where  they  were. 

The  oyster  boom  hit  like  a  gold 
rush  in  the  winter  of  1889-90.  Spurred 
by  new  laws  opening  up  the  state's 
oyster  rocks  on  an  unlimited  scale,  the 
Baltimore  companies  built  large 
canneries  in  Beaufort,  Vandemere, 
Washington,  Belhaven,  Southport, 
New  Bern  and  Elizabeth  City. 

"Men  who  had  never  before 
used  an  oyster  tong  could  be  seen 
repairing  to  our  oyster  banks,"  W.T. 
Caho,  the  state's  shellfish  commis- 
sioner, exclaimed.  "And  all  along  the 
marshes ...  could  be  seen  the  camps  of 
hundreds  and  thousands  who  had 
never  before  engaged  in  the  oyster 
business." 

Continued 


Schooners  from  Maryland, 
Virginia.  Delaware  and  New  Jersey 
stormed  the  state's  oyster  beds.  As 
many  as  50  Chesapeake  schooners 
could  be  seen  in  Pamlico  Sound  at  a 
single  glance.  They  overwhelmed  the 
oyster  beds  in  number,  but  also 
introduced  oyster  dredges  and  longer, 
sturdier  tongs  into  the  local  oyster 
industry.  The  new  gear  opened  up  the 
deepest  waters  of  Pamlico  Sound  to 
oystering  for  the  first  time. 

The  boom  brought  new  life  to 
coastal  villages.  Waterfront  streets 
thronged  with  local  laborers,  Chesa- 
peake oystermen  and  "Bohemian" 
oyster  shuckers  —  eastern  European 
immigrants  recruited  from  Baltimore 
ghettos.  According  to  Kathleen  Carter, 
a  historian  at  High  Point  University 
and  the  leading  authority  on  the  oyster 
boom,  Elizabeth  City  alone  boasted  at 
least  1 1  canneries  with  1,700  workers 
in  1890. 

"It  was  a  jolly  time  —  a  new 
revelation,"  wrote  the  Economist- 
Falcon,  an  Elizabeth  City  newspaper. 
"Population  and  money  followed  in 
perpetual  stream.  New  people,  new 
faces,  new  ways,  new  manners .... 
The  song  of  the  oyster  shucker  was 
heard  in  the  land."  The  streets  of 
coastal  towns  would  be  paved, 
literally,  with  oyster  shells. 

Prosperity  bred  controversy. 
Tempers  flared  between  local  tongers 
and  Chesapeake  dredgers.  Reports  of 
oyster  poaching,  smuggling  and 
fraudulent  leases  were  widespread.  To 
conserve  the  rocks,  the  General 
Assembly  prohibited  oyster  dredging 
after  the  1 890  season,  but  many 
Chesapeake  oystermen  refused  to  heed 
the  law.  In  1891,  the  governor  sent  the 
Pasquotank  militia,  armed  with  a 
howitzer,  to  prevent  Chesapeake 
"pirates"  from  oyster  dredging. 

Local  oystermen  also  protested 
the  monopoly  held  by  the  Chesapeake 
Bay  companies.  They  did  not  want 
North  Carolina  to  follow  in  the 
footsteps  of  the  Chesapeake  industry, 
which  was,  shellfish  commissioner 


W.H.  Lucas  warned  in  1893,  "in  the 
hands  of  the  large  corporations,  and 
the  oystermen  are  nothing  more  than 
slaves  in  the  employ  of  said  large 
syndicates." 

The  Chesapeake  canneries  moved 
south  to  the  Gulf  of  Mexico  when  they 
were  finally  stopped  from  oyster 
dredging.  The  number  of  canneries 
fell  to  two  by  1898,  but  the  oyster 
boom  continued  as  16  establishments 
packed  raw  oysters  on  ice.  Belhaven, 
Elizabeth  City,  Oriental,  New  Bern, 
Beaufort,  Davis  Shore  and  Morehead 
City  all  had  packing  houses. 

The  Carolina  coast  was  soon 
depleted.  This  hurt  the  poor  first.  A 
10-acre  leasing  system  helped  prevent 
big  companies  from  monopolizing 
oyster  beds,  and  it  took  the  beds  out  of 
the  public  domain  and  put  them  into 
private  hands.  In  1911,  Jordan 
Carawan  of  Mesic  expressed  a 
common  sentiment.  He  petitioned  the 
General  Assembly,  arguing  that  the 
leasing  system  "deprives  poor  people 
of  oysters  to  eat  and  catch  for  a 
living." 

The  oyster  boom  also  took  a 
heavy  toll  on  oystermen  and  oyster 
shuckers.  Spurred  by  the  new  markets, 
oystermen  worked  through  frigid 
winters  in  small,  open  skiffs  and  often 
spent  weeks  living  in  remote,  wind- 
swept camps.  "The  injury  to  health 
from  exposure  is  so  great  that  few 
ever  reach  old  age,"  Ernest  Ingersoll,  a 
fishery  biologist,  observed.  Oyster 
shuckers,  mainly  women  and  children, 
had  it  no  easier.  Many  a  coastal 
youngster  would  have  one  ardent  hope 
—  to  grow  up  and  earn  enough  money 
to  get  mama  out  of  the  oyster  house. 

By  1 909,  the  boom  was  over.  It 
had  peaked  in  the  winter  of  1898-99, 
when  Carolina  oystermen  harvested 
2.45  million  bushels.  By  1906,  state 
geologist  Joseph  Pratt  was  already 
reporting  a  50  percent  decline  in 
oyster  harvests  over  the  previous  five 
years.  It  was  the  beginning  of  a  long 
downward  spiral  for  the  state's  oyster 
catches.  From  1890  to  1908,  the 


industry  had  gathered  more  than  4 
million  pounds  of  shucked  meat 
every  year.  From  1 920  to  1 960,  a 
good  annual  harvest  fell  to  1 .5 
million  pounds.  From  1960  to  1990, 
500,000  pounds  was  a  good  year. 
Last  winter,  our  watermen  gathered 
only  228,485  pounds,  and  our  busiest 
packing  houses  shucked  oysters 
trucked  from  Texas  and  Louisiana. 

Ecological  changes  since  1960 
have  made  it  difficult  for  oysters  to 
recover  from  decades  of  overharvest- 
ing.  As  filter  feeders,  oysters  are 
notoriously  sensitive  to  water  quality, 
and  estuarine  pollutants  have  risen 
dramatically  in  recent  decades. 
Oysters  are  also  highly  sensitive  to 
changes  in  salinity  levels.  The 
drainage  of  coastal  wetlands  for 
farming  and  timber,  in  particular,  has 
increased  freshwater  runoff  into  our 
estuaries,  tainting  many  of  the  great 
oyster  bays.  In  addition,  since  the  late 
1980s,  our  waters  have  been  invaded 
by  diseases  that,  while  harmless  to 
humans,  have  proven  catastrophic  to 
oysters. 

The  North  Carolina  oyster  boom 
offers  abundant  lessons  about  fishery 
management  and  conservation.  I'm 
sure  I  don't  need  to  point  them  out. 
But  I  do  want  to  say  that  a  century 
ago,  not  even  the  most  pessimistic 
forecaster  could  have  imagined  our 
coast  without  oysters.  Now  oystering 
has  almost  vanished  —  and  we  have 
nobody  to  blame  but  ourselves.  I'm 
not  giving  up  on  the  Mill  Creek 
oyster  festival:  I'll  continue  to  go  and 
look,  hope  against  hope,  for  Newport 
River  oysters.  □ 

David  Cecelski  is  a  historian  at 


the  University  of 
North  Carolina- 
Chapel  Hill's 
Southern  Oral 
History  Program 
and  a  regular 
columnist  for 
Coastwatch. 
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By  Daun  Daemon 

In  the  winter  months,  some  clams 
brought  in  from  North  Carolina  waters 
sport  a  different  look:  green  gills.  The 
condition  is  nothing  new  —  clams 
here  have  probably  occasionally  worn 
green  for  millennia. 

But  this  greening  can  cause 
problems  for  N.C.  seafood  markets 
because  most  folks  shy  away  from 
the  shellfish,  believing  they  are 
inedible.  Biologists  have  traditionally 
explained  that  algae  on  the  gills 
caused  the  discoloration  —  not  a 
palatable  thought. 

When  Skip  Kemp,  N.C.  Sea 
Grant's  regional  seafood  marketing 
specialist,  decided  to  investigate  the 
issue,  he  found  that  the  French 
consider  green-gilled  oysters  a 
delicacy  and  pay  premium  prices  for 
the  nuttier  tasting,  oddly  colored 
creatures. 

Kemp  learned  from  Jean  Prou,  a 
coastal  zone  manager  with  the  French 
Institute  for  the  Exploitation  of  the 
Sea,  that  oyster  farmers  in  France 
raise  the  shellfish  in  claires,  ponds 
that  encourage  the  diatom  Haslea 
ostrearia.  This  single-celled  alga, 
called  "the  blue  diatom,"  synthesizes 
the  blue  pigment  marennine. 


"Haslea  releases  marennine  into 
the  water,  giving  it  a  bluish  tinge," 
Kemp  says.  "Oysters  pick  up  the 
water-soluble  pigment  in  their  gills  as 
they  filter  the  water  for  food.  When 
the  blue  combines  with  the  animal's 
natural  yellow  color,  the  gills  turn 
green." 

Like  oysters,  clams  are  filter 
feeders,  so  the  greening  process  is  the 
same  for  these  shellfish. 

The  French  have  grown  the 
oysters  for  centuries,  and  their 
scientists  are  currently  studying 
Haslea  in  hopes  of  improving  the 


Skip  Kemp 


culturing  process.  According  to  Kemp, 
no  one  really  understands  why  the 
Haslea  blooms  occur  in  colder  months 
or  which  factors  contribute  to  them. 
For  example,  the  diatom  will  flourish 
in  one  claire  but  not  in  another  nearby 
with  the  same  conditions. 

To  test  whether  North  Carolina's 
waters  hosted  the  diatom,  Kemp 
collected  samples  from  Topsail  Sound 
and  the  Core  Sound  area  and  sent  them 
to  phycologists  Robert  Guillard  of  the 
Bigelow  Oceanographic  Laboratory 
and  Mike  Sullivan  at  Mississippi  State 
University.  The  two  algae  experts 
confirmed  the  presence  of  Haslea,  thus 
verifying  that  —  like  the  French 
oysters  —  the  green-gilled  clams  here 
result  from  the  diatom. 

Says  Kemp,  "I  knew  then  that  we 
have  the  condition  so  sought  after  in 
France:  a  bloom  of  the  blue  diatom." 

North  Carolina's  coastal  waters,  it 
seems,  are  the  stuff  of  French  haute 
cuisine.  Adventurous  seafood  aficiona- 
dos who  wish  to  sample  green-gilled 
clams  should  take  the  same  precaution 
they  would  with  other  shellfish:  Check 
the  source  to  make  sure  the  product 
came  from  certified  waters.  And 
seafood  lovers  with  immune  system 
deficiencies  or  stomach  disorders 
should  eat  the  clams  cooked,  not  raw.  □ 
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